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Many contributions have been made in an endeavor to 
throw light on the problem of long- e weather fore- 
casting. These contributions cover studies in a variety 
of fields such as extraterrestrial influences involving the 
sun, the moon, and the planets; ice and snow cover; 
periodicities and recurrences; association of weather con- 
ditions in one region with subsequent weather in some 
other region; strength of the trade winds; statistical 
relations between weather in one season as indicating 
weather of a subsequent season in the same locality; 
volcanic dust; atmospheric ozone content; ocean currents; 
etc. 

All such relations must function through some operative 
mechanism linked up with the general circulation of the 
atmosphere. It is evident, therefore, that any sound and 
satisfactory approach to a solution of the problem must 
explain how some particular phenomenon operates on the 
general circulation or is associated with the behavior of 
the so-called centers of action (the permanent or semi- 
permanent HIGHS and Lows). 

In any event if we are to build on a sound basis, the 
general physical principle on which the relation operates 
should be set out, if possible. 

The positions of the semipermanent HIGHs and Lows for 
a particular season indicate quite plainly the ere of 
the average storm tracks for that season. The track 
avoids the HIGHs and passes through the Lows. Exam- 
ination of world pressure and wind charts, charts 1 and 2, 
for the months of January and July, respectively, will 
make this evident. Enormous changes in the pressure 
fields and general wind systems take place as we pass from 
the winter to the summer season. The more stable parts 
of this changing picture are the belts of high pressure with 


1. INTRODUCTION 


axes about latitude 30° north and south, best established 
over the oceans. Even in these, however, there is con- 
siderable modification. Important changes take place in 
the seasonal positions and intensities of the ocean high- 

ressure areas of the Atlantic and Pacific, both in the 

orthern and Southern Hemispheres. It will be noted 
that the continental nicus of the winter season give place 
to continental Lows of summer, particularly over Asia. 
An examination of the pressure and wind systems from 
month to month shows less marked changes. In spring, 
however, in the transition period between winter and 
summer, or in the fall, passing from summer to winter, 
changes are quite important. 

Instead of the normal charts, suppose we consider the 
ny Ps asa charts for particular years. These will 
show differences in the intensity and position of the 
permanent and semipermanent niIGHs and Lows. Differ- 
ences in intensity and position are both effective in causing 
weather abnormalities in adjacent regions. For example, 
let us take the North Atlantic nicH with center between 
the Azores and the British Isles. If this nick were south 
of its normal position it would have the same effect on 
temperatures of the British Isles as if the intensity of the 
HIGH in the normal location had decreased. Other near- 
by regions, like Madeira and the Cape Verde Islands, 
would, no doubt, be affected somewhat differently. 

If we could forecast the intensity and changes in these 
centers we would be in a position to indicate in a general 
way the more important characteristics of the weather in 
areas surrounding the center of action. 

In recent years synoptic weather forecasting has under- 
gone a considerable change. Twenty years ago there were 
relatively few telegraphic reports of kite and airplane 
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Chart 1, Average pressure and wind chart for January. 
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Chart 2. Average pressure and wind chart for July. 


observations, although we had a reasonable number of 
pilot-balloon observations. In other words, forecasting 
was primarily a two-dimensional problem. Following this 
period, isolated studies were made involving the third 
dimension. At the present time, however, with numerous 
upper-air observations by radiosonde received daily, 
thereby permitting more thorough understanding of at- 
mospheric — and processes, forecasting has become 
progressively more of a three-dimensional sateen: Like- 
wise, investigations in long-range forecasting have hitherto 
been almost exclusively two-dimensional studies. It is 
not surprising, therefore, that greater progress has not 
been made in the solution of the problem. Especially 
is this true since we are concerned with the general circu- 
lation of the atmosphere, and only fragmentary upper-air 
data exist. It is the conviction of the writer that no 
important progress can be made with the general prob- 
lem until we consider it from a three-dimensional view- 

oint. It seems quite evident that the next step will 

e to undertake studies, imperfect though they may be 
on account of availability of data, of the possibilities of 
long-range forecasting in a A be SD adt woth aspect, some- 
what similar to what has been done in the short-period 
forecasts. 

If we do not look on the problem as a three-dimensional 
one, what explanation can we suggest for such correlations 
as were found by Walker, Mossman, Bliss, Hildebrandsson, 
and others? The part that what I have chosen with 
some hesitation to call “inertia” plays in our problem is 
quite important. The term “inertia” by no means suffices 
to convey the idea without further elaboration. Due to 
some cause—whatever it is may be left to future considera- 
tion—large masses of air, probably of great horizontal 
extent but of moderate depth, are set in motion. Such 
mass movements once started take considerable time to 


stabilize. For example, in the northeastern United States 
in the spring of some years we have the frequent appear- 
ance and persistence of cold-air masses from the Great 
Lakes eastward to Newfoundland, giving rise to the type 
of anticyclone that has been denominated the “Hudson 
Bay uicH.” For such a condition there must be some 
large-scale cause, possibly snow cover over northern and 
northeastern Canada or excessive ice to the west of 
Greenland. 

Again in some years the pressure at Honolulu has 
averaged about 0.10 inch below normal while the interior 
of Alaska has averaged 0.20 to 0.40 inch above, as in 
December 1916. In other years just the reverse is found, 
as in February 1919 when the Honolulu pressure departure 
was +0.13 and the interior of Alaska —0.20 inch. Such 
abnormal departures indicate abnormal mass movements 
which, once started, require considerable time for their 
adjustment. In the above cases some general mass move- 
ment has been initiated that affects an area extending 
from the western coast of the United States to eastern 
Asia. The impulse may have started in the upper air, 
although many of them undoubtedly have their on 
in surface conditions, such as the prevalence of extended 
snow or ice field or the migration of the latter to more 
southerly latitudes. Such conditions persisting for any 
considerable length of time would affect the density of, 
and the pressure gradients in, the free air. It is believed 
that it is by mass movements at upper levels that such 
influences are transmitted to remote regions. Otherwise 
what effect should we expect between pressure departures 
in South America, October to May, and the monsoon 
rainfall in India, June to September following? 

The Indian monsoon rainfall is associated with the 

revalence of the southwest monsoon during the season 
Fata to September. An examination of average monthly 








wind charts in Bartholomew’s or some similar atlas will 
show that the monsoon covers a vast area extending 
from the African coast in the region of Zanzibar on the 
west to Sumatra on the east, and from 10° to 20° south 
of the Equator to 20° north, the latitude of northern 
India. In other words, there is a broad e movement 
of air from June to September from the Southern Hem- 
isphere across the Equator into the Northern Hemisphere. 
Nowhere else in the world does a comparable flow from 
one hemisphere to the other take place. 

How does this enormous mass of air get back to the 
Southern Hemisphere? Possibly by infiltration at the 
surface through the medium of the migratory HicHs and 
Lows, but such a mechanism seems quite inadequate in 
this particular case. More likely the return of air to the 
Southern Hemisphere takes place at levels considerably 
above the surface. It seems that it would be simulta- 
neous, or nearly so, with the invasion of air from the 
Southern Hemisphere. 

A feature that seems to have been overlooked in prac- 
tically all long-range forecast investigations is the condi- 
tions in the area for which the forecast is to be made at 
the time of, or preceding the time of, making the forecast. 
It would seem that such conditions would have an im- 
tg) 8 bearing on the problem. Work of the kind done 
y Reed, Weeks, Carter, Day, Beals, and others referred 
to in section 2 (c) shows how important precedent condi- 
tions may be, especially when the abnormality is large. 

In any investigation of the long-range problem as a 
three-dimensional one, the data on which we will have to 
work will be quite fragmentary. The idea suggests itself 
that by consideration of the critical regions in which 
marked changes in the general pressure field and general 
wind circulation occur ein season to season, we might 
find data available either in the form of pilot-balloon 
observations showing wind speed and wind direction, or 
in the form of kite, airplane, or radiosonde observations 
giving pressures, temperatures, and humidities in the free 
air. From such observations it would seem that a start 
could be made by studying conditions which precede 
changes in the general pressure or wind fields. Probably 
it will be impossible to find data available near our centers 
of action, and to that extent conclusions will be imperfect. 
On the borders, however, a long series of carefully made 
cloud observations might serve in cases in which better 
data are not available. An extension of this thought 1s 
that we might employ indirect evidence where primary 
evidence is not at hand. By indirect evidence is meant 
something that will show the results of atmospheric 
processes on a large scale, such as barometric gradients, 
or rainfall, or maximum temperatures, over some large 
area. To this end some effort has been devoted to assv- 
ciations of the rainfall of India with subsequent conditions 
of rainfall and temperature in the United States. 1t will 
be seen in section 7 that results thus far have not been tov 
encouraging, due perhaps to the fact that a number of 
other factors should be considered and, secondly, due to the 
remoteness of India from the United States and from the 
center of action in the Pacific consisting of the North 
Pacific anticyclone. We are not discouraged in this 
investigation, however, and hope to pursue the matter 
further by taking into consideration other factors. The 
enormous flow at the surface, and at least to the height ot 
the cumulus cloud level a part of which is the Indian 
monsoon, should have far-reaching effects. 

A suggestion was gleaned from a paper by Rossby pre- 
sented at the Kansas City meeting of the American 
Meteorological Society in June 1938 entitled, “Isentropic 
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Flow Patterns in Relation to General Atmospheric Cir- 


culation.” In this and another later paper he pointed out 
that according to the laws of mechanics, anticyclonic eddies 
should form to the south of the prevailing westerlies of the 
Northern Hemisphere and cyclonic eddies to the north of 
it. It seems quite evident that the strength of the pre- 
vailing westerlies would have an influence on the intensi- 
ties of these cyclonic and anticyclonic eddies. No doubt 
a study of the strength of the westerlies, as evidenced by 
pilot-balloon observations in the United States, would 
prove valuable in throwing light on subsequent weather 
in the United States. In a still later paper given before 
the American Meteorological Society (April 1939) Rossby 
(1) associated differences between pressures on latitudes 
35° and 55° N. with the position of the Aleutian Low. 

He has also indicated informally that by following up a 
suggestion of J. Bjerknes it is possible to indicate whether 
the ocean high-pressure centers will be to the east or west 
of their normal] positions, depending on the strength of the 
westerlies. If the latter are stronger than normal, the 
center will be displaced to the east; and if below normal, 
to the west. 

Other sry sam in long-range forecasting have used 
the pressure differences between the Azores and Iceland as 
a general index. Hepworth (2) and C. E. P. Brooks (3) 
have used the strength of the northeast trades of the 
Atlantic as a general index, and the present author some 
years ago in an unpublished study used the resultant wind 
direction and velocity at Honolulu as an index of the North 
Pacific HIGH. 

Many inquiries received by the Weather Bureau 
regarding long-range weather forecasting indicate that a 
wide-spread interest exists in this field. Inquiries come 
not only from individuals but from many firms and organ- 
izations interested in a great variety of activities. Of 
these, many show that some study has already been made 
of the possibilities of making “outlooks,’’ as well as of the 
practical applications which a knowledge of the future 
weather would permit. In many cases it is extremely 
difficult to answer the inquiry fully and satisfactorily 
because the literature is so widely scattered. Therefore, 
while not attempting to make the references exhaustive, 
endeavor has been made in this publication to cover the 
principal approaches that have been followed in attempts 
to solve the problem. Many meteorologists are familiar 
with the references, but we hope the latter will be of assist- 
ance to those who have not had occasion to become well 
acquainted with the subject and who desire to investigate 
some phase of it. 


2. PREVIOUS INVESTIGATIONS 
MEANS OF APPROACH 


Looking at the problem in a broad way, there are two 
general methods of approach, the deductive and the 
inductive. 

In the deductive method we set up our premise based 
on known physical principles and attempt to show that 
such principles operate to produce certain future results. 
For example, heavy ice winters in northern seas should 
be followed by cold springs in northern latitudes. In 
1931 a Weather Bureau committee on long-range forecast- 
ing in its report was able to make only a limited number of 
concrete suggestions in the deductive class. These 
involved primarily ice fields, snow cover, and ocean cur- 
rents. Owing to scantiness of data, particularly regardi 
water temperatures, these suggestions were soon exhausted, 
and possibility of further progress along these particular 








lines at the time seemed small. Mention has already 
been made of three-dimensional studies, especially as 
related to the general circulation, and in this field there is 
room for a great deal of work. 

The second, or inductive method, leaves open a broad 
field in which the chances of successful accomplishment 
are far less certain but in which there are very definite 
prospects of developing suggestions for deductive ap- 
proaches. It is for this reason that the writer has been 
interested in carrying forward a study of inductive nature 
bearing on conditions over a territory so large as the 
United States and so diversified as regards climate. Most 
of the studies to which reference is made in this section are 
of the inductive type. 

1. Cycles and Periodicities——Perhaps more effort has 
been devoted to this topic than to any other. Shaw (4) 
in his Manual of Meteorology lists more than 100 cycles, 
ranging in length from a year up to 744 years. In addi- 
tion, he gives a bibliography for the convenience of those 
who may care to have more information regarding them. 
Other cycles (5) or periods less than 1 year in length have 
also been mentioned. The only cycles in weather that 
are acknowledged by all investigators are the daily and 
annual cycles, both associated with the sun. In others, 
either the phase is so confused or the amplitude so small 
that there is considerable uncertainty as to their reality. 
On the whole they are not sufficiently reliable to serve as 
a basis for prediction. 

Most all of the cycles, according to the claims of their 
advocates, have considerable variations as to period. For 
example, the so-called Briickner cycle (6) ranges from a 
minimum of 25 to 30 up to a maximum of 50 years or more, 
the average being about 35. The same is true regarding 
the variations in the spotteduess of the sun, which has 
varied from 7 to 17 years with an average of slightly over 
11 years. In both cases the minimum value is about 30 
percent less than the mean, and the maximum value 
about 45 percent greater. What tolerance should 
be allowed in such cases is not plain. Some latitude should 
be permitted, but a variation of 30 percent or 45 percent of 
the average period seems rather large. Of course, if the 
law of variation of the length of the period could be 
demonstrated, no difficulty would be involved even with 
greater variations. So many periods have been claimed, 
most of them of small amplitudes, that doubt is cast on 
their reality. Further, different parts of a record yield 
different elemental cycles which, if projected into the 
future, do not persist, 

Vercelli (7) originated a method based on the assump- 
tion that the weather is governed by a series of waves in 
the atmosphere which persist for a few weeks at least, and 
then die away. He took a curve of the daily pressures for 
a period of about 2 months and analyzed the curve into 
its component waves. He then projected these waves for 
a week into the future, after which he combined them into 
asingle curve. This method met with unusual success for 
a time, but with longer use did not live up to expectations. 

In England, forecasts published by the Daily Mail in 
1927 were based on 15 cycles, some of which were re- 
garded as permanent and others evanescent. These fore- 
casts, made by Lord Dunboyne, were described by 
Cave (8). 

In connection with cycles it seems logical to mention 
associations of preceding seasons with some future season. 
In this connection Wagner (9) showed a 16-year period in 
the temperature difference between the summer and that 
of the preceding winter at Vienna and other stations. 


Another novel and quite interesting study was made by 
Griboiedoff (10) who associated winter conditions in 
Russia with temperatures of the following summer. He 
found that when during the winter season the activity of 
the Siberian anticyclone is characterized by a pronounced 
positive departure in the region of the Sones Obi and 
Yenisei, it is followed by a period of atmospheric activity 
characterized by almost opposite departures. This phe- 
nomenon may be repeated several times, constituting an 
enormous oscillation of the atmosphere. He therefore 
separated the data for the season into these two groups, 
and found that when the greatest oscillations in winter 
occur in the north, the following summer will be warm; 
but when the greatest winter oscillations occur in the 
south, then the following summer will be cold. Attempts 
have been made to adapt this idea in the United States 
but results have not been satisfactory. Besson (11) 
found a correlation between July temperatures at Paris 
with April temperatures 7 years later. 

Douglass, A. E. (12) has associated the width of tree 
rings with occurrence of past rainfall. The recurrent 

eriods of excess or deficient rainfall do not as a rule occur 
in fixed cycles. 

Keen (13) by means of tree rings, arrived at an index of 
ancient climatic history of Oregon back to the year 1268. 

A bibliography on tree rings was published by the United 
States Department of Agriculture in 1935 (14). 

Weickman’s (15) investigations indicated that at times 
the barograph trace had “points of symmetry,” that is, 
points representing dates at which the pressure, and in- 
ferentially weather, fluctuations preceding the date are 
similar to the fluctuation following the date but in the 
reverse order. 

Berlage (16) has called attention to apparent 3-year and 
7-year periods in connection with the monsoon rainfall of 
Java and has discussed the possibilities of a cause for these, 
with a relation to conditions off the west coast of South 
America. 

2. Extraterrestrial influences.— Many writers have sought 
to establish a connection between terrestrial weather and 
extraterrestrial influences. The sun, the planets, and the 
moon have been the chief objects of attention. 

Sun spots: The spottedness of the sun, the period of 
which averages slightly more than 11 years, has been 
investigated extensively but no one has been able to sug- 
gest the mechanism by which a change in spottedness 
would affect our weather. Further, the relations that have 
been demonstrated between sun spottedness and our 
weather have been small and of a very general character. 
Képpen’s early work was followed and suppiemented by 
that of Mielke (17) who showed that a curve of sunspot 
numbers and the curve of earth temperatures oppose each 
other in a general way in the sense that the fewer the sun- 
spots, the higher the temperatures, with, however, puzzling 
discrepancies in a number of places. Although the dis- 
crepancies are marked, the agreement in the curves is 
sufficient to suggest that there is some sort of apparent 
connection between sunspots and atmospheric tempera- 
tures. However, it should not be supposed that the rela- 
tion is sufficient to employ as a basis for predicting. The 
amplitudes of the temperature effects are small; and indi- 
vidual stations and individual years do not always con- 
form to the rule. The relation is most pronounced in the 
Tropics. 

Henry (18) has discussed the sunspot period as related 
to temperatures in the United States, and finds some 
indication of a connection between 1870 and 1921, but 
not before 1870; Alter (19) has made a similar investiga- 











tion of rainfall in different regions by means of the 
emi 8 re and found little evidence of the 11-year 
eriod. 

. A more detailed treatment of the sunspot period in its 
relation to terrestrial weather throughout the Northern 
Hemisphere was undertaken by Baur (20) by use of 
harmonic analysis. 

Solar Radiation—Relations between values of solar 
radiation and certain phases of weather have been 
pointed out by Abbot (21) and Clayton (22). The rela- 
tively short record of solar radiation values as well as its 
broken character due to lack of satisfactory observations 
(23-24) seems to introduce serious doubts as to the 
reliability of conclusions drawn by the authors. Solar 
radiation observations are now being reworked for certain 
days when the so-called short method was employed and 
any final conclusions will have to await the completion 
of this work. Periods of about 27 days, correspondin 
to the solar revolution, have been advocated by W. fr 
Carothers and others in connection with weather changes, 
particularly cold waves, but satisfactory proof is lacking. 

The Planets—Numerous attempts have been made to 
relate one or more of the planets with terrestrial weather. 
This might more properly be discussed under cycles but 
we have preferred to reserve it for treatment here. In 
passing it may be stated that some investigators have 
attempted to explain the occurrence of sunspots by the 
positions of the planets, due either to gravitational or 
electrical action. The average sunspot period of 11,2 
years is quite close to that of Jupiter (11% years), and it 
would seem at first glance that by a judicious combination 
of Jupiter with some interior planet, a synodic period 
closely approximating the sunspot period could be worked 
out. Several attempts have ae made along this line. 
One that has renal come to our attention by William 
A. Luby entitled “Planets and Sunspots” is found in 
Popular Astronomy, Volume XLVIII, No. 10, December 
1940. In this paper it is pointed out that precessional 
action of the planets on the sun disturbs the solar equilib- 
rium in such a way as to explain the occurrence of sun- 
spots. Sanford (25) has called attention to an apparently 
greater spottedness of the sun when the earth and Venus 
are on opposite sides of the sun. The polarity of the spots 
is reversed at intervals averaging a little more than 11 
years, which has led to a search for a 23-year cycle. 

Many different combinations of planets have been 
compared with weather in different parts of the world, 
but without satisfactory results. 

3. Relations between different parts of the world.—There 
being no clear indication of the mechanism through which 
some extraterrestrial influence might operate to cause 
abnormal weather on our earth, such as a cold winter 
in the northeastern United States and at the same time 
& warm winter in western Europe, most investigators have 
concluded that we have on our terrestrial sphere, and in 
its oceans of air and water, factors sufficiently effective 
to explain all the weather including not only the dail 
and weekly weather changes but probably most, if not all, 
of the seasonal and longer-period variations of weather 
as well. Even with a steady intensity of solar radiation, 
especially in the longer wave lengths, the distribution 
of land and water surfaces, the variations in intensity 
and location of the major warm and cold ocean currents, 
the seasonal interchange of air between oceans and 
continents, the changing distribution of snow and ice 
fields, and the rotation of the earth with the annual 
changes in declination and distance of the sun provide 
sufficiently varying influences to account for the changes 
that take place in our weather. 





For these reasons we are urged to the conclusion that 
the most fruitful field in which to search for clues is on 
the earth itself. We have been led therefore to make 
the survey described in this publication in the hope, 
not of completely solving the problem, but of pointing 
the way to or offering suggestions for a partial solution 
of a problem that has defied some of the best meteor- 
ological minds. 

It will not be amiss to invite attention to the works 
of investigators who have labored in this field. These 
include Hoffmeyer (26), Blanford, Teisserenc de Bort, 
Hann, Meinardus (27), Peterson, Hildebrandsson (28), 
the Lockyers (29), Okada (30), Hessling (31), Mossman, 
C. E. P. Brooks (3), Exner (32), Shaw (33), Wiese (34), 
Walker (35), Bliss (36), Braak, Boerema (37), Groissmayr 
(38), and many others. Apparently the earliest work 
in this field was done by Hoffmeyer in 1878, who pointed 
out the relation between pressures in the North Atlantic 
Ocean and simultaneous weather in western Europe. 
Hildebrandsson in 1897 called attention to the “seesaw” 
or opposition between pressures in Argentina and those 
in India. The Lockyers in 1909 made this “seesaw” 
the basis of a classification of pressures over the world 
according as they oscillated with India or with Cordoba 
in Argentina. In their investigations (29) semi-annual 
values were employed. Later, Walker (35) in 1924 
employed correlation coefficients, using quarterly values 
of pressure, temperature, precipitation and river floods 
at 32 centers distributed over the world. 

The main conclusions reached by Walker are that there 
are three big swings or surgings: (1) The North Atlantic 
oscillation of pressure between the Azores or Vienna on 
the one hand, and Iceland or Greenland on the other; 
(2) the North Pacific oscillation between the ocean-high 
= belt and the winter depression near the Aleutian 

slands; and (3) the southern oscillation, mainly between 

the South Pacific and the land areas around the Indian 
Ocean. Of the three oscillations, the South Pacific is 
more far reaching in its influence than the others. From 
his tables of correlation coefficients, he found that Port 
Darwin (Australia) has no less than 76 significant re- 
lations with other places, of which 32 are with subsequent 
seasons. He concluded, therefore, that pressure in the 
neighborhood of Port Darwin seems to exercise more 
control over other regions than any other world factor. 
He further points out that, although it may be some time 
before we learn the processes by which nature effects 
these enormous oscillations, and the relation found must 
in general be ed as empirical, there is no reason 
why it should not be utilized when possible for seasonal 
forecasting. The facts of the southern oscillation have 
been utilized in predicting the rice crops of Japan (30) 
and the Java rainfall (39). Tables have also been pre- 
sented by Bliss (36) showing relations between Nile 
floods on the one hand and Dutch Harbor (Alaska) 
temperatures, March-May; Samoa temperatures, Decem- 
ber-May; and Port Darwin pressure March to May, 
on the other. 

The most interesting results have been achieved in 
India, where a formula devised in 1908 was revised in 
1919 and 1924. The results of these three formulae 
have been analyzed by Montgomery (23-40) ; the analysis 
shows poor results in the later years. In reply Walker 
(41) has pointed out that the 1924 formula was dis- 
carded in 1934, and the forecasts promulgated in a more 
logical form. 

xner (32) in 1924, using correlation coefficients, 
associated pressures and temperatures at 75 stations 
throughout the world with pressure at Stykkisholm 





(Iceland). Iyer (42) has also suggested a formula for 
the monsoon rainfall of Siam. 

In many cases the selection of the remote stations has 
been hit or miss. However, several investigations have 
been quite systematic and complete as, for example, 
those of Lockyer, Exner, and Walker. 

In Lockyer’s studies attention was focused on India 
and Argentina, in Exner’s work on Iceland, while India 
was the principal focus in Walker’s 1924 work. The 
latter worked out and published cross-correlations, giving 
suggestions for future studies by others. So far as the 
United States was concerned, however, Walker used 
only two stations, i. e., Charleston, S. C., and San Fran- 
cisco, Calif., neither of which is representative of any 
considerable area. All such studies involve an enormous 
amount of detailed and painstaking labor but it is only 
what confronts any investigation in this field. 

Unless a systematic canvass of the whole situation 
is made, the chances of success are small and the results 
achieved will be uncertain, due to the fluctuations of 
sampling. 

Suggestions for indicating the rainfall of portions of 
Australia also have been given by Walker (43). 

Temperatures in the South Orkneys, April-November, 
have been associated with rainfall at various places in the 
Argentine 3 to 4 years later in an inverse sense by 
Hessling (31). He has also found positive correlations 
2% years later. 

Nakashima (44) has studied the prediction of January 
temperatures in Shantung, China, using the pressure in 
October at Tientsin and the latitude of the high pressure 
center in October, whether north or south of latitude 40°. 
He intimates that the relation does not operate when 
sunspot numbers in October are less than 10. 

Hutimoto (45) has discussed methods of forecasting 
weather and temperatures, using certain numerical values 
calculated from pressure gradients for the month of 
November. 

Braak, Berlage (39), and Boerema (37) have discussed 
the possibilities of making monsoon forecasts for western 
Java. In these studies three precedent local factors are 
used. On account of a number of failures that have 
resulted from the formula developed, it has been necessary 
to take into consideration other factors; and a cycle 
factor of 3 and 7 years associated with the warm current, 
El Nino, which occurs in northern Peruvian waters, has 
been considered. 

Chang-Wang Tu (46) has shown an association between 
rains in China and increased activity in the southern 
oscillation. 

In the Meteorological Report (47) for southern Rhodesia 
a formula is given for indicating the seasonal rainfall 
based on Nile flood, August to September, Rio de Janeiro 
pressure, August to October, Mauritius temperature, Octo- 
ber to November, and Bulawayo minimum temperature 
June to July. The multiple correlation coefficient is 0.77. 

In 1932 Bliss (48) and Walker pointed out three im- 
portant oscillations, the North Atlantic, the North Pacific, 
and the Southern oscillations. Based on the “seesaws’’ 
that exist in these regions, indices were worked out that 
will be discussed in more detail in section 6. 

Wagner (49) has shown that in considering 10-year 
averages, there appears between different decades sys- 
tematic differences in pressures, temperatures, annual tem- 
perature amplitudes, and precipitation which, in his 
opinion, permit the inference of changes in the general 
circulation as a whole and make it appear probable that 
those changes have their cause in changes of solar radia- 
tion. Baur (50), however, points out that numerical 





comparisons between the changes found by Wagner in the 
10-year mean values and the anomalies that we encounter 
in the monthly means show that such important differ- 
ences exist as to make it appear doubtful that these 
anomolies which determine the actual character of the 
weather are caused chiefly by exterior influences and not 
by inherent conformity to the law in the individual 
current systems. 

Another field, involving relations between wind condi- 
tions over the oceans and weather, has also received 
attention. C. E. P. Brooks (51) associated the seasonal 
distribution of pressure over the North Atlantic Ocean 
and western Europe with (1) the strength of the northeast 
trades 9 to 12 months before (2) the strength of the south- 
east trades 12 months before, (3) the strength of the 
northwest winds between Newfoundland and southern 
Greenland which govern the strength of the Labrador 
current, and (4) the amount of ice in the east Greenland 
current and in the neighborhood of Iceland. Shaw (33) 
pointed out a cupaskatie similarity between annual varia- 
tions of velocities at St. Helena, and the annual variation 
of rainfall in southwestern England of the following year. 

On the subject of relations connected with ice fields, 
Wiese (34) showed contemporary relations between Bar- 
ents Sea ice and temperatures over neighboring land areas, 
some of which gave correlation coefficients of —0.80. The 
influence extends for some distance, as indicated by a 
coefficient of —0.58 at Warsaw, and —0.60 at Visby. He 
also worked out a multiple correlation coefficient of 0.71 
between the position of the trough of low pressure off 
the coast of Norway in January and February and the 
ice in the previous year in Barents Sea, with the rainfall 
in April and May in central and eastern Russia. 

The ice conditions in Barents Sea have been found by 
Wiese to depend on a number of antecedent conditions 
extending at least as far south as the Equator. The re- 
lations brought out by Wiese suggested to E. H. Smith 
(52) investigations which showed that a high correlation 
existed between the amount of field ice in northern waters 
and the number of icebergs south of Newfoundland, with 
a coefficient of +0.87. e found also a correlation co- 
efficient of —0.62 between the number of bergs and the 

ressure difference between Belle Isle and Ivigtut (Green- 
and) combined with the deviation of the pressure from 
normal at Stykkisholm during the period December to 
March. A coefficient of +0.60 was also noted between 
the number of bergs and the pressure difference Bergen- 
Stykkisholm during the period October to January in- 
clusive—December being given double weight. 

Brooks and Quenelle (53) have discussed the effect of 
Arctic ice on subsequent pressure distribution over the 
North Atlantic and western Europe. It is impractical to 
mention numerous other contributions of this particular 
type. 

“ Ocean temperatures.—The effect of ocean tempera- 
tures on the climate of coastal regions is recognized by all 
students of climatology. Just exactly how changes in 
ocean temperatures are brought about and how such 
changes affect weather as distinguished from climate is a 
more complicated question. It has been pointed out that 
the speed of the trade winds affects the water temperature 
by blowing away the surface layers and causing some up- 
welling of the cooler water from below. Such results are 
well marked along coasts, on-shore winds being attended 
by warm surface water along the shore, and off-shore 
winds causing cold surface waters. The use of ocean 
temperatures as a basis of relation with subsequent 
weather is often coupled with the strength of the winds 
over the oceans or barometric gradients over the oceans. 








A work by C. E. P. Brooks (3) is probably the most com- 
prehensive discussion of the subject; he summarizes the 
results as follows: 

(1) The surface temperature of the North Atlantic 
Ocean between Florida and Valencia has a positive cor- 
relation with synchronous pressure over the area Valencia, 
Bergen, Berlin, and the Azores, but a negative correlation 
with pressure at Jacobshavn and Stykkisholm; (2) the 
pressure at Jacobshavn has a positive correlation with the 
northeast trade winds 4 months before, this relation not 
being due to the influence of the Gulf Stream; (3) the 
surface temperature of the North Atlantic has a positive 
correlation with the northeast trade winds 12 months 
before, this relation being due to the influence of the Gulf 
Stream; (4) the surface temperature has a negative cor- 
relation with the northeast trade wind 15 to 21 months 
before; (5) the correlation between the pressure in western 
Europe and the North Atlantic and the strengtn of the 
northeast trade wind 12 to 21 months before is generally 
small but the coefficients usually have the signs to be 
expected from relations (1), (3), and (4); that is, pressure 
at stations in the area, Valencia, Bergen, Berlin, and 
Azores tends to have a positive correlation with the north- 
east trade wind 12 months before, and a negative cor- 
relation with the northeast trade wind 12 to 21 months 
before. (6) The surface temperature of the North At- 
lantic has a positive correlation with the velocity of the 
southeast trade wind 12 to 21 months before, this relation 
being due to the influence of the Gulf Stream. (7) 
Pressure at Valencia, Paris, Berlin, and Ponta Delgada has 
a positive correlation with the velocity of the southeast 
trade wind 15 to 21 months before; pressure at Jacobshavn, 
Stykkisholm, and Vardo has a negative correlation with 
the velocity of the southeast trade wind 12 to 21 months 
before. (8) The surface temperature of the North At- 
lantic and the pressure at Ponta Delgada have a positive 
correlation with the Bermuda-Charleston pressure differ- 
ence 3 to 9 months before and 15 to 18 months before. 
(9) The surface temperature of the North Atlantic has a 
pee correlation with the Bermuda-Sydney (Nova 

cotia) pressure difference 3 months before; the pressure 
at Ponta Delgada has a small positive correlation, and 
pressure at Jacobshavn a small negative correlation with 
the Bermuda-Sydney pressure difference 3 months before. 
(10) The pressure in western Europe and the North 
Atlantic (except the Azores) has a negative correlation 
with the pressure difference 3 months before between the 
point 50° N. 20° W. and Vestmanno (Iceland). At the 
Azores the correlation is positive. 

Considerable work of a similar nature has been done b 
others, among them, Meinardus (26), Hepworth (2), C. F. 
Brooks (54), and Helland-Hansen and Nansen (55). 
McEwen (56) and Gorton (57) have shown a relation 
between water temperatures at LaJolla, California, 
August—October, with precipitation of the following rainy 
season at six stations lying in the region between Los 
Angeles and San Diego. Predictions have been right as 
to sign in the great majority of cases but there has been 
considerable discordance between the magnitude of the 
actual and the predicted departures. Further, the 
relation holds only for a limited region in southern 
California. 

Prior to 1926 minor attention was given to water tem- 
peratures except near the surface. The account of the 
German scientific voyages which was published by 
Schott (58), of the Deutsche Seewarte, was discussed by 
Walker (59). The latter calls attention to the importance 
of taking into account aspects of the oceanic circulation 
other than the surface temperatures. It is pointed out 





that the distribution of temperature indicates clearly that 
the surface winds have little or no effect at a depth of 
200 m., and inasmuch as the general circulation of the 
ocean extends to depths of over 3,000 m., it would appear 
that widespread differences of density, not surface winds, 
provide the ter part of the motive power for that cir- 
culation. Variations in salinity have more effect on 
density than variations in temperature; in other words, 
saltiness under prevalent conditions makes the water 
heavier than coldness. The effects within the topmost 
100 or 200 m, are, however, vital in the control of air 
temperatures. As far as seasonal variations are concerned 
there is abundant evidence of the importance of a knowl- 
edge of ocean conditions. Thus, in the very place where 
the Swedish expedition vessel Antarctic was compressed 
by the ice in the summer of 1903, an ——— ightly- 
built vessel moved unhindered in the following spring, 
meeting no ice. The northern limit of ice in the antarctic 
may sway backward and forward over 1,500 km. (nearly 
1,000 miles). Similar changes occur in the arctic regions, 
where the limit of ice may travel many hundreds of miles 
in an east-west direction. Thus, 1892 was comparatively 
ice-free, but 1882 was badly ice bound. 

Some seasonal variations may be explained by variations 
in temperature of a local current that spends some months 
in passing from the controlling to the controlled station; 
but variations in activity of the general oceanic circulation 
will be much more far reaching and important. An ab- 
normally severe season in the antarctic may produce colder 
currents in the ocean depths, as weil as at the surface, 
and, when this water rises to the surface near the Equator, 
it may affect temperatures there many months afterwards. 


TOOLS EMPLOYED 


A number of different methods have been employed in 
investigating the possibilities of making long-range weather 
forecasts. 

In the earlier investigations comparisons between 
groups of data were made in very simple ways, either by 
charts or by tabulations, but as time progressed more 
rigorous and more searching methods were utilized: 

1. The L m; machines.—The periodogram of 
Schuster (60) served to discover hidden periods. Alter 
(61) has also used the correlation periodogram. 

Machines have been constructed to analyze data for 
periods, such as the harmonic analysers to be found at 
several of our universities, and the calculator developed by 
Abbot (62) for unscrambling hidden periods; Douglass 
(12) has developed an ingenious apparatus called a “cyclo- 
graph” for determining whether a series of data shows 
periods or cycles. 

2. Statistweal—Ordinary harmonic analysis has also 
been employed to discover periods as, for example, by 
Brunt (63). 

In discussing trends in precipitation Streiff (64), 
Schuman (65), and others have utilized the principle of 
moments and mass curves to investigate the possibilities 
of forecasting future trends in precipitation. 

Some have employed tabulations of two or more groups 
of data, the results being expressed in general statements 
of relations without attem ting to express them in a 
mathematical way. Still others have used graphs such as 
histograms and similar diagrams, as well as curves to show 
alleged relations. Tabulations and upings into fre- 
quency distributions, etc., with the aid of the mean, the 
median and the mode have all aided in presenting numeri- 
cal facts for more searching study and consideration. 
Conclusions by different investigators based on a com- 





parison of the same tabulations and curves may show 
differences in interpretation, so that some more rigorous 
and precise method was desirable. 

3. Correlation coefficients.—To secure a numerical index 
of relations that is free from any bias on the part of in- 
vestigators in estimating associations between two groups 
of data, the correlation coefficient is used. In its simple 
form it measures the degree to which variations in one 
series of data, called the dependent variables, can be 
expressed as a linear function of the variations of another 
series called the independent variables. Further develop- 
ments permit the calculation of coefficients for the ex- 
pression of the dependent variables as a curvilinear func- 
tion of the independent variables. When several inde- 
pendent variables are used the process is called multiple 
correlation. Methods of calculation of the various forms 
of correlation coefficients, including simple, multiple, 
curvilinear and partial, can be found in any standard text 
book on statistics. For readers of the MontHity WEATHER 
Review a simple exposition of the correlation coefficient 
is given by Marvin (66). For multiple correlation which 
involves a great deal of tedious work, as well as for other 
types, so-called machine methods, as described by Wallace 
and Snedecor (67), may be utilized. Also “graphical 
correlation,” as described | by Bean (68), will be found use- 
ful in shortening the work. 

When a large number of correlation coefficients are to 
be obtained, the work of computation can be reduced by 
adjusting the departures to the standard deviation of 
/20, as suggested by Walker (69) or by grouping the data 
ro about 30 classes by division, as suggested by Dines 

The statistical and practical significance of correlation 
coefficients requires some discussion. R. A. Fisher (71) 
has led in the development of significance tests, especially 
where the values are obtained from smal] sam les, and his 
work should be consulted. A fundamental factor which 
is often overlooked is that the true correlation between 
two series may not be the same as the correlation obtained 
from the samples or part of the series which may be at 
hand. Subsequent years may increase or decrease the 
value of the coefficient, and hence its usefulness as an 
indicator for forecasting the dependent variables. If a 
given regression equation continues to express the rela- 
tions between the variables, it is possible to calculate the 
probability of the correct sign of departure based on a 
given correlation coefficient. Since the probability of the 
same relation being maintained is less when more inde- 
pendent variables have been used, and is less the shorter 
the series it is based on, these factors should be considered 
in applying such calculations. Table 1 gives the prob- 
ability that the departure estimated by the regression 
equation will have the same sign as the actual departure 
for different values of true normal correlation. 


TABLE 1 (72) here Fo correct sign with correlation coefficients 
iffe 











of rent magnitudes 
Correlation Probability of Correlation | Probability of 
coefficient correct sign coefficient correct sign 
0. 00 0. 500 0. 55 0. 686 
. 05 . 516 60 . 705 
10 . 532 . 65 . 725 
15 . 548 .70 . 747 
20 . 564 75 .770 
25 . 581 .80 . 795 
30 . 597 . 85 - 823 
35 . 614 -90 - 856 
40 . 631 95 . 899 
45 - 649 1.00 1.000 
50 . 667 
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Walker has stated that a forecast or foreshadowing of 


the sign of the departure based on a regression equation 
should not be issued unless the chance of success is at 
least 4 to 1. Since the probability of success will be greater 
the larger the indicated departure, it is possible to calcu- 
late limits outside of which there is a given probability of 
success in indicating the sign of the departure. Table 2 
shows (1) the departure that should be indicated in 
terms of the standard deviation of the dependent variable 
in order to have a 4 to 1 chance of success in indicating 
the correct sign of departure, and (2) the percentage of 
cases in which it will be possible to make such a forecast 
with given values of the true normal correlation. Here, 
again, it must be remembered that the correlations ob- 
tained from the available data may not continue. In 
the table, r is the correlation coefficient; k equals -Y1—7; 
and .842 is the factor required when expectation of success 
is to be 4 to 1. 


TABLE 2.—Giving probability that with a given value of r, it will be 
possible to make a forecast with a 4 to 1 chance of success 








Departure that 
—_ » nnd Percentage of 
sion equation in | °8S¢S in which 
r terms of the it will be 
standard devia. pn pnd 
tion of the de- forecast 
pendent variable 
(.842 k/r) 
0.10 8.38 0 

.20 4.13 e 

.30 2. 68 . 0074 

-40 1.93 . 054 

-50 1. 458 .14 

. 55 1.278 20 

-60 1123 - 26 

- 65 ~ 9845 .32 

-70 . 8589 .39 

75 . 7421 - 46 

80 - 6315 . 53 

. 85 . 5220 . 60 

-90 4077 . 68 

95 . 2766 .78 

1.00 1.00 

















_If a still more conservative rule is desired, table 3 
gives similar values for a 5 to 1 chance of success. 


TaBLEe 3.—Giving probability that with a given value of r, it will be 
possible to make a forecast with a 5 to 1 chance of success 








Departure that 
should be indi- 
cated by regres- Percen of 
sion equation in SS 
standard devia wioooh ane 
tion of the de- forecast 
pendent variable 
(.967 k/r) 
0.10 9. 62 0 
20 4.74 0 
30 3. 08 . 002 
40 2.22 -026 
- 50 1. 67 . 095 
-60 1,29 . 197 
-70 - 986 . 324 
.80 . 725 . 468 
-90 . 468 - 640 
1.00 0 1. 000 




















Determination of the significance of the correlations in 
the present study is complicated by the fact that the 
highest correlations have been chosen from a very large 
number. We know that in any series of measurements 
varying according to the ordinary exponential law of 
errors, the probable value of the largest of the departures 
will be several times (73) the value of an average depar- 
tureselected atrandom. Similarly, correlation coefficients 
























between samples of pairs will fluctuate about the true cor- 
ration between a very great number of similar pairs. 
Thus, the correlations we pick out because they are high 
nay be due only to such sampling fluctuations or may be 
dose to the true correlation, 1. e., real. The only test is 
in actual forecasting or in the determination of a physical 
basis for the correlations. 

Walker warns against the use of changes from observa- 
tion to observation, or year to year, instead of using the 
tual values. The correlation coefficient may be dis- 
iorted due to trends in the series, either in the same or 
opposite directions. Experience shows that on the one 
hand the magnitude of such trends is occasionally consid- 
zable and on the other hand that there is little causefor 
believing in their reality. In any case, we are interested 
in the agreement between year-to-year variations and such 
tends should be removed, whether they are artificial or 
ral. This can be done by eliminating the straight line 
tend as shown by Brooks (74) and as illustrated in sec- 
ion 4. Unfortunately time has not permitted the 
errection for trend in all series of the present study. 

In searching for new factors to add to a regression equa- 
tion to account for some of the unexplained variability, it 
nay be useful to compute the “error’’ series, i. e., the 
wries Of differences between the computed and actual 
values. Any new factor (75) which is related to the error 
vies will improve the equation and not merely duplicate 
the part of the variation already accounted for by the 
other independent variables. Series which show a useful 
relation with the error must contain fluctuations of the 
pincipal series which do not appear in the regression 
quation and, even if the correlation with the principal 
wties is small, they will form a useful addition to the 
uation; on the other hand, series with a high correlation 
wefficient with the principal series but a poor connection 
vith the error are useless because the fluctuations are al- 
rady contained in the equation. Correlation of the 
“aror’”’ may therefore serve two useful purposes; first, as 
iguide to the rejection of apparently suitable factors and, 
wondly, as a guide to the selection of what might other- 
vise appear to be useless factors. Further, it will be 
dbvious that a small factor having very little connection 
vith the remainder of the factors improves the equation 
agreater extent than a large factor closely related to the 
tmainder. It is a matter of experience that large factors 
we so closely interrelated that after a certain point is 
rached little or no improvement is obtained by the 
iddition of such factors to the equation. 

Chapman (76) in the Computers Handbook, has given 
‘collection of correlation coefficients extracted from 
ueteorological papers. 


LATIONS BEARING ON WEATHER CONDITIONS IN THE 
UNITED STATES 


Anumber of associations have been suggested by differ- 
ut writers, bearing on temperature and precipitation 
‘nditions in this country. ile these are of fragmen- 
wy nature they will here be summarized, not as associa- 
‘ons thoroughly established or with assurance that they 
tn be used as a basis for a forecast, but rather as sugges- 
ons for frrther studies along these or similar lines. 

Bliss (77) has given four rather useful correlation co- 
‘icients bearing on winter temperatures for Central 
‘orth America based on previous conditions over the 
hdian Ocean, as follows: Pressure at Mauritius, June— 
‘igust, a correlation of +0.40; temperature at Batavia, 
‘otember-November, a correlation coefficient of + 0.54; 
te Nile flood, June-August, —0.40; and Indian rainfall, 
824540412 


















June-August, —0.46. He also found a relation (78) with 
the rainfall in the West Indies June—December, as indi- 
cated by Central Siberian pressures March, April, and 


May, Charleston, S. C., pressure March, April, and May, 
and St. Vincent ne gh March, April, and May, 
giving a multiple correlation coefficient of 0.69. 

Clayton (79) pointed out a simultaneous relation be- 
tween annual river stages of the Parana River at Rosario 
(Argentina) and annual precipitation in the United States 
between longitudes 80° and 110°, with correlation 
coefficient of +-0.71. 

Since Schostakowitsch found that over the Indian- 
Australia region, temperature and pressure varied to- 
gether, while precipitation varied in the opposite direction, 
Groissmayr (38) added Indian temperature and pressure, 
and Batavia and Egypt pressures, as well as weather 
conditions of Argentina which have long been associated 
with other Indian monsoon indicators. He says that 
pressure and temperature of India prove more influential 
than the monsoon rains of India. 

Groissmayr has contributed a number of correlation 
coefficients. He has found a multiple correlation coeffi- 
cient of 0.81 between winter temperature at Winnipeg 
and January to October pressure at Nagpur (India), 
July to October temperature in India, January to October 
rainfall in India, and January to July temperature at 
Goya (Argentina) (38). He also found that the winter 
temperature in Manitoba is an indicator for the following 
spring temperatures for the Lake region and the North 
Atlantic States (80). He also related the precipitation 
at Charleston, S. C., with the Nile flood and the Azores- 
to-Iceland pressure difference (81). In addition he found 
a relation (82) between fall temperatures in the eastern 
United States, and March, April, and May pressures at 
Cairo (Egypt) in the spring and with May pressure in 
Argentina. Groissmayr (83) has shown thet the best 
precedent condition for a hot summer in Missouri are 
cold springs in Alaska, a mild May in the northwestern 
United States and Canada, and a dry May in Colorado 
and Missouri. The multiple correlation is 0.70. He 
pointed out also a relation (84) between May pressures 
in Argentina and temperatures of the following autumn 
- certain stations in the central and northeastern United 

tates. 

Weber (85) has indicated an apparent relation of inverse 
character between Alaskan pressures in October and 
temperatures in November and December in the eastern 
United States. 

In 1931 a letter from Everett L. Mayhew called to our 
attention a relation between November storminess at 
Vineyard Haven, Mass., and the temperature of the 
following winter, in the sense that stormy Novembers 
were f owed by cold winters. To check this relation, 
November temperatures in New England, which would 
vary in a similar way to storminess, were compared with 
the mean temperature of the winter months, December, 
January, and February, immediately following, with the 
result that in 65 percent of the cases a positive relation 
was found to exist. 

Walker (86) has worked out correlation coefficients 
between pressure at Charleston, S. C., and precedin 
conditions at a number of foreign stations. He has frond 
a multiple correlation (87) of 0.72 between winter tempera- 
tures in southwestern Canada on the one hand, and 
precedent Honolulu and Port Darwin pressures, monsoon 
rainfall of India and temperature at Madras on the other. 
For winter temperatures in northwestern Canada he 
found a multiple correlation coefficient of 0.72 with 
Honolulu pressure, South America pressure, Zanzibar 
pressure, and Port Darwin pressure. 








Reed (88) has called attention to a number of relations 
bearing on temperature and rainfall in Iowa and adjacent 
States associated with precedent conditions in the same 
area. It is pointed out that, while these relations hold 
for Iowa and a few of the neighboring States, they gradu- 
ally diminish in somewhat regular zones outside this area. 
He finds that June temperatures have a correlation of 
+0.56 with the combined mean temperatures of July, 
August, and September; also June temperatures have a 
correlation with July rainfall of —0.49. In an unpub- 
lished manuscript he finds that a wet September follows 
warm January, May, and July. When February, March, 
and April are dry they are followed by a cold September 
and vice versa. He also found (89) that when June is 
exceptionally warm, the following May, 11 months later, 
is likely to be warm, and drier than normal. The sequence 
was found to be stronger in Minnesota. The same rela- 
tion applies almost as well at Honolulu. 

French (90) has published a graph showing March 
temperature departures and rainfall departures of the 
subsequent rainy season in San Diego, Calif. The graph 
indicates that in 64 percent of the cases covering a period 
from 1852 to 1925, departures were of the same sign; 
and Los Angeles for the period 1878 to 1925 shows the 
same sign 74 percent of the time. 

H. F. Alciatore, (91) former meteorologist at the San 
Diego office of the Weather Bureau discovered rather 
interesting alternations of 10 and 20 years in the rainfall 
records at that station. The 10-year periods 1846-56, 
1876-86, and 1906-16 all averaged above normal while the 
20-year periods 1856-76, 1886-1906, and 1916-36 all were 
below normal. 

Blair (92) has related autumn temperatures in the Mis- 
souri and Upper Mississippi Valleys with spring pressure 
departures at Nome, Alaska, and the South Orkneys, 
obtaining a multiple correlation coefficient of 0.76. Fur- 
ther, he correlated winter temperatures in district No. 5 
(the Plains States) with the preceding summer pressures 
at Honolulu and autumn pressures at Dutch Harbor, 
obtaining a multiple correlation coefficient of 0.64. For 
spring temperatures in district No. 5 he used the previous 
summer pressure departures at Midway Island and at 
Lagos (Nigeria), obtaining a multiple correlation of 0.78. 
Finally, for summer temperature he used pressure depar- 
tures of the previous winter at Tokyo and the previous 
autumn at Rio de Janeiro, obtaining a multiple correlation 
of 0.60. 

An unpublished study of temperatures at Chicago was 
carried out by W. P. Day. He found in a period of 60 
years that temperature departures of +7° or more occurred 
in January in 13 years, which were followed in 12 cases by 
departures of the same sign in February. A similar 
relation was found between December and January but 
in slightly less degree. He pointed out that the results 
indicate that the major weather controls, whatever they 
may be, exert influences over periods long enough to affect 
2 consecutive months. The closer relation between Jan- 
—_ and February as compared to December—January is 
probably due to the existence or nonexistence of a snow 
cover in January having a carry-over influence on Febru- 
ary temperature. 

J. R. Weeks (93) has pointed out that when March 
rainfall at Baltimore is below normal the probabilities are 
2 to 1 that April precipitation will also be below normal. 
Other studies of the 114-year temperature record at Balti- 
more indicated that a winter departure of temperature 
whether plus or minus will be followed in 52 percent of 
the cases by a summer temperature of the same sign. If 
the mean winter temperature was 5° or more below normal 
it was followed in every case by a summer with below- 
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normal temperatures. With winter temperatures 4° or 
more above normal, the following summer was above 
normal in 78 percent of the cases. Similar relations were 
found in studying the long temperature record at Phila- 
delphia. Further, he found in connection with the Balti- 
more record that marked temperature departures in 
January were followed by temperatures of the same sign 
in July in 80 percent or more of the cases. The relation 
between winter temperatures and summer rainfall was 
not impressive. 

Patterson (94) has discussed the relation between water 
temperatures in the Pacific and their effects on winter 
conditions in western Canada. 

Harry G. Carter, in an unpublished manuscript, has 
shown a relation between Idaho June temperature of 
1 year with the temperature in May in the succeeding 
year. In all cases studied with temperature departures 
of 4° or more below normal in the month of June, the 
succeeding May was cold. 

Beals (95) has pointed out that, when the winter snow- 
fall in the North Pacific States is light and disappears 
early in the season, the forest fire hazard is greater than 
when the winter snowfall is heavy and does not disappear 
until late in the season. Likewise that over a considerable 
region extending from Portland, Oreg., to the Upper 
Mississippi Valley, the effect of light winter snowfall is 
reflected in high spring temperatures, principally in the 
months of March and April; and below normal precipita- 
tion and heavy winter snowfall with low spring tempera- 
tures and precipitation above normal. 

Henry (96) has investigated the relation between 
Aleutian Island temperatures in the late summer and 
California precipitation in November and December. 
Little evidence is found of a relation except a very slight 
one between August Aleutian Island temperatures and 
California precipitation in November. 

McEwen (56) has shown a relation between water 
temperatures at La Jolla, Calif., August-October and 
precipitation the following rainy season at six stations 
lying in the region between Los Angeles and San Diego. 

redictions have been correct as to sign in the majority 
of cases, but there has been considerable discordance 
between the magnitudes of the actual and the predicted 
departures. Further, the relation holds for only a limited 
region in southern California. 

Gorton (57) has attempted to extend McEwen’s work 
by employing in addition to the water temperatures a 
6-year cycle which was obtained by a smoothing process. 

Blochman (97) found a relation between San Diego 
summer rains and the rainfall of the ensuing rainy season 
in southern California. 


3. PURPOSE AND SCOPE OF THE PRESENT STUDY 
HISTORY 


The present investigation was begun in 1931, with the 
assignment of one assistant for about 6 months. Begin- 
ning with December 1933 the project was continued under 
allotment of funds from the Civilian Works Administra- 
tion for about a year. At that time three work units 
took part, one at Des Moines, Iowa, one at Lincoln, Nebr., 
and one at Washington, D.C. During parts of 2 years, 
ending in July 1936, allotments from the Works Progress 
Administration enabled the work to be carried on at three 
points, namely, Atlanta, Ga., Des Moines, Iowa, and 
Lincoln, Nebr. The delay in completing correlation co- 
efficients for several of the districts, in checking the data 
and reducing the whole to form for publication has been 
due to lack of necessary assistance. It is appropriate to 
indicate that without the help of the CWA and WPA 
funds it would have been impossible to have carried out 











the present study. Occasion is taken to acknowledge the 
helpful assistance of Thomas A. Blair at Lincoln, Charles 
D. Reed at Des Moines, and George W. Mindling at 
Atlanta, without whose cooperation in undertaking and 
carrying forward this project in addition to the other 
duties and responsibilities of their respective stations, it 
would have been impossible to accomplish the great 
amount of detailed work. 

To the workers employed under CWA and PWA funds, 
most of whom undertook correlation work for the first 
time, our appreciation is extended. 

For suggestions in the text and arrangements, the 
author is indebted to Humphreys, Rossby, and Woolard; 
and for suggestions regarding the section on correlation 
coefficients, to Larry F. Page and Richmond T. Zoch. 

It was decided to use pressures at foreign stations as a 
basis of comparison with conditions in the United States 
because pressure seemed a more conservative and funda- 
mental element than either temperature or precipitation, 
both of the latter being affected largely by local conditions. 
To make the survey complete it would have been desirable, 
of course, to use also temperature and precipitation at 
foreign stations. These, however, must be left for later 
consideration. 

The purpose of this investigation has been to make a 
preliminary survey of associations between pressures at 
foreign stations, and subsequent temperature and precipi- 
tation in the United States, by means of simple correlation 
coefficients. Such a survey would point out the areas 


outside the United States in which antecedent pressure 
conditions might be suggestive of time-lag relations with 
This it is believed has 


conditions in the United States. 
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been accomplished. Such a preliminary survey was to 


have been followed later by investigations with multiple 
correlation coefficients, similar to the work done by Walker 
in India, but personnel has not been available to carry 
out the second step, except in a few cases. Owing to 
the delays already involved it was thought best to complete 
the sholienleaey study and publish it, so that others 
interested in investigations in this field might have the 
benefit of the suggestions therein contained, and data in 
convenient form for pursuing similar studies. Industrial 
and commercial institutions concerned with the manufac- 
ture and distribution of commercial products, with crops, 
water supply, etc., as well as Government organizations 
charged with crop control and long-period planning are 
vitally interested in knowing the future weather. It is 
our hope that workers in the fields above referred to may 
carry on and extend investigations of this kind, and it 
is our hope and expectation that such investigators will 
find in our results something of value. Certainly there are 
many problems along this line of research that could be fol- 
lowed up by institutions having personnel qualified in statis- 
tics. Results achieved in such a field would be of great 
value. No doubt universities will find opportunity in 
this field for worthwhile work by graduate students. 


DIVISION OF THE UNITED STATES 


The United States was divided into relatively small 
climatic districts so that other investigators could com- 
bine them in any manner desired. Twelve districts were 
adopted; 9 of them are represented by 10 stations each 
and the other 3 by 5 stations each. The districts and 
stations used are shown on the map, chart 3. 
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Chart 3. The 12 U. 8. districts and the stations employed. 








If in further studies it is desired to combine districts, 
it would seem logical that each district should be weighted 
according to its area; the following table of relative areas 
was obtained by means of a planimeter. 


TaBLe 4.—Relative areas of United States districts 





District No. District No. 
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4. THE DATA ON WHICH THE PRESENT STUDY IS 
BASED 


UNITED STATES 


Considerable difficulty was experienced in finding well- 
distributed stations for both temperature and precipi- 
tation that had records which began earlier than 1889. 
In particular, during earlier years three temperature ob- 
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servations a day were taken, but no thermographs were 
available; the means, computed from the three observa- 
tions, gave results that differed from those obtained from 
the averages of the maximum and minimum which have 
been employed in later years. A few stations have pub- 
lished data from the two classes of record as one continu- 
ous series without applying a correction to make the 
earlier record comparable with the later record. When 
data were missing for a short period, use was made of 
Weather Bureau Bulletin U, “Temperature Departures, 
Monthly and Annual in the United States,” (1911). 
Finally, the data from 1889 to 1930 were grouped for each 
district, and means obtained by months and then by 
uarters, winter (December-January-February), sprin 
(March-April-May), summer (June-July-August) and fall 
(September-October-November). Tables 5 to 10 give the 
data by quarters for the 12 districts into which the United 
States has been divided for both temperature and precipi- 
tation. The quarter December-January-February is given 
the year of the January and February, for example, the 
period December 1896 and January and February 1897 is 
called the winter of 1897. 
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TABLE 7.—Temperature departures 
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TABLE 8.—Precipitation departures 
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District 1 District 2 District 3 District 4 

i —— —|| —_———— 

DJF | MAM JIA SON DJF | MAM JIA SON DJF | MAM JJA SON DJF | MAM JIA SON 

| “~ —_ 

0. 22 | 0.11 1. 22 1,42 0.99 1.08 2.05 0.97 0.05 —0. 39 0. 27 —0. 18 —0.79 —0. 86 0. 38 1.37 
—.15 78 25 1.13 —1.91 45 12 . 69 . 89 .49 . 24 .51 1. 57 1.23 - 05 1.@ 
92 —. 63 - 46 —.39 72 31 73 —.16 . 08 —.52 —.07 —.23 1.00 —.33 -98 —.35 
21 . 28 .79 —.47 07 . 02 —. 55 —.28 -29 . 62 SM —.50 -.ll .70 49 —.33 
—. 41 44 —.21 —. 58 —. 08 -10 14 1.37 —.03 .39 —.47 —.09 .47 .83 —.93 —. 10 
—.04) —.48] —1.16 78 ll} —.62| —.10 1. 23 . 50 94 | —1.28 . 46 -08 | —.36) —1.18] —y/94 
—.47 —.32 —.33 ll 19 1. 59 —. 67 —.84 —-.14 —.79 —.71 04 —-.17 —.96 —.37 —.% 
—.02) —.04) —.41 » 55 .13 80] —.42] —.03 74 .12 . 25 . 29 —.62} —.42 . 83 62 
—. 87 45 . 85 —.37 . 09 . 08 —.37 ell . 06 . 06 21 —.53 —.62 1, 42 14 —, 57 
1.00 —-.12 -12 1.03 —. 98 . 24 24 78 . 36 —.30 —.38 . 32 ote . 35 28 87 
—.36 —.35 —.%8 —.47 1.00 —. 16 .35 ll —.4l 7 —. 46 —. 29 -.u 43 —. 53 —,76 
ox —.10 —.75 42 -.1l . 46 —.7 -.19 . 64 —.74 . 30 a —.23 -114 31 . 69 
—1. 36 1.96 —.29 —.82 —.30 1.39 1,25 —.55 —.72 —.22 .40 —.34 —1.49 .0 —.09 —.% 
. 89 36 03 . 01 1.02 —.51 -1.17 1.75 —.30 —. 08 .88 .10 .04 —.84 —.35 32 
76 07 -& —. 56 1.16 . 76 31 —.15 .18 09 92 —22 . 92 —.02 —.60 —.9 
—. 34 37} —.28| —.48 —.60} —1.05] —.03| —.42 .09 23] —.09} —.65 |) —1.01 -13] —.20| 1,57 
—. 58 -—Lil . 53 —.23 . 02 . 58 . 06 —1. 26 —.35 —.6 7 19 —-.13 . 05 .38 i.) 
—.38 53 47 —.33 . 93 - 00 1.89 —-.14 —. 36 —.53 —.07 49 —.84 —.57 44 1.8 
—-.10 —.42 —. 86 1.78 -—Lil .30 —.18 . 88 -17 —.15 —.02 . 24 - 29 —.05 01 7 
. 53 —.08 —.49 —1.25 . 83 O01 1.48 «35 . 65 . 58 .09 —1.12 -.17 . 52 —.62 -147 
91 —.01 —1.05 —.13 —.36 .09 -.71 —1.43 . 36 .40 15 —. 22 .32 . 42 31 -,2 
46 —. 66 —.70 —. 65 —.29 —1.53 . 53 —.58 .78 —. 26 —.72 —.10 .18 —.91 15 .10 
—.53 —.80 40 -31 —1. 26 —1.13 —.% 25 —.08 —.31 48 . 87 —.23 —.37 —.08 A 
—.24 1.08 79) —.21 44 1.16} —.69! —.07 .07 .31 10} —.25 24 . 63 . 62 -.9i 
08 .37 —1.42 -70 —.46 .28 —.79 —.0& .09 .87 —. 28 —.04 1, 47 .09 —.82 .B 
—.18 50 . 04 —1.18 . 05 —1.25 —.93 —.27 —.58 . 48 -09 —.89 —.92 —1.08 . 16 —, 68 
. 98 —1.47 1.36 1. 06 1.20 91 02 —.42 . 04 —.99 73 -10 . 51 —1.37 1.00 4 
16 -31 .40 —.47 —.84 —.80 -92 —.75 .10 2B —.09 . 08 1, 22 —. 84 46 —.82 
—.15 —. 06 1.14 —.42 —. 54 —.06 . 20 —.12 —.38 . 04 . 03 —.35 15 . 65 .33 —.% 
—.33 —.4l —.22 . 54 —.99 .30 —1.50 —.70 . 04 . 03 —1.00 .33 —. 63 —.58 —.77 -.0 
—.42 . 62 —.07 . 69 .33 . 08 . 04 —1.26 —.43 53 —. 62 .39 —.17 . 65 -15 1,58 
.7 . 46 45 - 63 —.07 .O1 72 . 57 —.89 —.14 35 —.42 —.22 . 81 . 89 -.12 
00 —.30 —.13 -12 —.04 —.16 —113 —.31 —.36 49 —.35 . 29 —.06 —.15 05 1.19 
—.68 .49 1.42 —Lil .38 1.05 73 —.27 —.29 . 50 —.09 —.36 —.49 1.12 —. 25 -1L® 
. 25 —. 26 —.94 —.22 . 08 25 —.42 —.32 —.42 —.40 —.27 —.31 .o9 - 52 - 65 —. 51 
19 20 . 00 —.49 05 - 76 .38 71 -12 —.15 . 52 -.77 75 . 33 —.67 —.74 
—. 59 —. 46 mais) 78 40 —1. 16 —1. 60 —.47 —.41 —.88 —.47 . 53 -.11 —1.72 —.97 1,85 
7 —.91 —.19 8&5 - 62 —.85 —.22 —.47 —.20 —.42 41 1. 47 —.82 —1.28 .19 1.05 
—.14 —.93 91 1, 27 —.83 —1,12 .20 -.40 —. 46 19 —.39 . 66 1.02 1.95 —.38 2 
27 -20 1,09 —. 52 - 20 . 84 -76 1.09 . 04 —.49 1, 22 13 —.70 —.21 1,72 -.07 
—.23 1, 07 00 —.09 . 36 . 87 —.46 1, 67 -00 68 —.49 . 05 —.34 1.34 —.20 1,3 
—.43 —.09 —1.12 —. 52 —.59 —.87 —1.15 —. 60 37 —.54 —1.06 —.57 ll —1.17 —1,.96 —.8 
3. 08 3.18 3. 37 3. 03 3.34 3. 36 4.81 3. 08 2. 16 2. 61 2. 90 2.7 3. 56 3.99 3.73 2.9 
8. 89 10. 37 12. 48 13. 02 11.37 13. 01 14. 12 12. 53 6.71 8.34 9. 27 7. 66 | 11.15 15.17 10. 97 15. 21 
9. 00 10. 29 12. 34 13. 02 11. 36 13.18 14. 07 12. 51 i} 6. 90 8. 28 9. 38 8. 43 I] 10. 98 15, 23 10. 97 15.37 
—-.1l +.08 +.14 00 | +.01 —.17 +. 05 +. 02 | —.19 +. 06 -.1l —.77 | +.17 —.06 -00 —.16 
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District 5 District 6 | District 7 District 8 
agit Year 
yn DJF |MAM/| JJA | SON || DJF |MAM| JJA | SON || DJF | MAM | JJA | SON || DJF | MAM] JJA | SON 
La —0.26| —0.47| —0.20 0.53 | —0.85 1.38] 0.56|| —0.02| 0.89| —0.06| —0.26 0.92} -0.62] 0.23 6. 28 
Le —.41 .00 17{) -1.13} .18| —.1 56 || —.14| —.57| —.62| —.32|] —.24 .43 51 22 
— 3 —. 33 .72| —.57 .75| —1L01| —.58) —.85 .06 . 63 72| —.12 20 20 .06 —.78 
— 3 1. 65 .60| —.68 .05 |  —.33 .95| —.44 01 1, 26 09} —.20 31 38) —.01 .06 
- 1 741 —.75| —.69|) —.50| —.24| —.41] —.59 09} —.62| —.52| —.35 40) —.94] —.25 —. 67 
104 —.06| —1.62] —.04|) -—.15| —.27 1.02} —1.34]| —.05| —.05| —.41| —.07|} —.03] —.01 .07 | —1.00 
—% —.82 —.53 || —.57 19 .65 | —1.08 .08| —.44 50) —.38 .09| —.79 1. 34 . 55 
rr) 83 | —.38 40 |} —.09| —1.15] —.62 .08 |} —.18} —.10} —.27 18 4{ -Lu}| —71 .37 
- 5 —.34 00 | =—1.02 || —.83| —.25| —1.03| —1.35 08} —.34) —.08) —.11 21 .69} —.02] 1.21 
et 93 04 .19 10| —1.56 .78 1. 62 .00 .69) —.26| —.07 4| —.12 1.37} —1.00 
=7 .32 07} —.91 |) —.30) —1.53| —.24| —1.41 00} —.13 . 30 14 |} —.09} —.19 . 98 1. 25 
‘a - -61 1. 20 45 1. 10 1. 69 .7%4 || —.01 34 | —.65 04 22 131 | —.18 1. 83 
-% —.69| —.33 .05 ||} —.27) —.04) —.14] —.14]) —.24 08} —.07} —.16|) —.41 .27| 1.32 —.14 
ir) —.01 -86| —.04|| —.25) —.19]) —LJL 1.05 || —.17 .29 .07| —.20 || —.50 4] —.48 | 54 
-% 32 54 .40 1.57] —.72 -28) —117|| —.02| —.07 02} —.19 73| —.38 .06 —. 50 
~157 25 —.62 || —1.46| —.76 .66| —1.36/| —.30| —.02 34] —.48/] —.48| —.88 . 65 —.08 
'” 30 1.03 .78 .47 95 . 68 27 || —.18 . 62 .29 06 08 1.7 .12 i8 
L® 20 15 39 || —.05| —.64 .19 .70 || —.29 .25 25 64 || —.14| —.26 1.45 2 
2 —. 65 .72| —.50|| —.65 1.16] —1.33 1.12 17| —.24 24] —.34¢l] —.81] —.63] =—.37 18 
-1.4 68 07| —.27 30 ‘ —.544| —.37 || —.08 .09 .40 32 || —.05 98 36 33 
-.9 . 32 28 42 || —.95 .39} —.21| —.69|/ —.06/ —.20 38 46 || —.7 —.67| —.53 —. 50 
‘10 —.88| —.7 —. 58 -O1 | —1.13 .20| —.64 | —.62) —.38) =—.48]) —.61) —.91| —1.12] 1.03 
9 —.66| —.57 1.02 || —1.1 .00 .08 .04 16] —.74| —.15 . 36 10; —.30| —.58 —.47 
—.91 .87 .06| —.39 8) 2.41 .35| —.84 23 .26 2B .17 45| —.69 21 —. 80 
8 03 | —.86 .09 1.14 16] —1.05| 2.84 ; —.44| —.63 34 Ol] —.39 .07 1.09 
—.68 —.67 21 .65 || —1.09 17| —.03 . 63 32} —.15 .02| —.21 —.05 74 .00 —. 20 
Al 08 | 17 —.01 .62| —.74 . 86 .22 23 51 1.30 .10 53 . 96 -00 —. 35 
~.82 —.05| —.25| —.29]|/ -—.21| -.78 114] —.79 .08 | —.27 08} —.20 |] —.26| —.62 53 —. 55 
~.%) 10] —.90} —.61]) —.33] —.33] —.31| —L21 . 08 14] —.84] —.36 || —.37] -—106] —.43| 1.36 
-.0 —.15| —.61 17}| —1.33| —.51] —.50 1.74 2) —.07| —.42 .09 || —.57| —.39| —.89 .35 
1.58 .08 | —.26 81 1.19 60 1. 48 1.04 24) —.41| —.49 . 30 . 36 114 27 1.14 
-.2 51] —.20) —.24 . 60 1.18 -82]} —.01 || —.05 -08 | —.12 21 .03 | —.04 7 48 
1.19 58} —.24 .29 19} —.10] —.45) —.78 |] —.10) —.31 .38 | —.35 17| —.97 85) —1.44 
-1.09 2) —.94] —.17]) —.01 1.72] —.20| —.92 14 45] —.09 .00 || —.38 1.46 | —1.06 —. 58 
—.5l —.34 .05 .19 .90 1. 49 .45 .37 || —.26 .00 1.00 .79 .40 .27 04 2.49 
-.74 —. 59 1.25} —.60 92) —.37] —1.58] —193]/ -—.14) -—.14) -.77) —.21 il 18 35 —.73 
1.85 —.9 .02 .39 03 | —1.94] —1.01 1.72 |) —.01| —.45 02 28 || —.32 27) —.56 .3 
1.08 —.94) —.55 1.06 || —.35 | —09] —.35 |) —.05} —.39) —.13 10 || —. 28 . 58 .02 38 
2 168} —.22 53 .43 28 17} —.98 || —.06 . 60 . 56 .04 65) —.93 .02 —.28 
-.0 —.75 1.61] —.08]| —.07 47 102} —.20 |) —.05] —.29 .23 09 || —.01 .26 66 .25 
1.35 .63| —.42 14 62} 167) —.9] 1.61 .00 14 .06 18 |} —.12 17| —.97 27 
—.80 1930 24) —.73/ —101| —.06|) —.15| —.32] —200] 1.76]} -—.15| —.24| —.52 39 || —.30| —.02) —.38 31 
2.9 276) 3.47| 216 3.71 4.07/ 401 3.22 60 1.82} 206 1,12 85] 215] 245 1.99 
15.21 10.89} 11.47] 9.34]| 11.65] 15.56] 1474] 19.57 237) 7.32) 7.48) 514 6.25} 12.98| 10.50 13. 51 
15.37 10.90] 11.35] 919]/ 1184] 1576] 1453] 19.44 2. 51 7.30) 7.48) 520 6.17} 12.92| 10.37 13. 67 
=.16 —.01}; +.12| +.15]|/ —.19] —.20] +.21] +.13]/ —.14] 4.02 00} —.06 || +.08) +.06) +.13 —. 16 
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TaB Le 10.—-Precipitation departures 
































| | 
District 9 District 10 | District 11 ! District 12 
a ee | . stein 
i] | | | | | | 
DIF | MAM | JIA | SON || DJF | MAM wa | son || pIF | MAM | JJA | SON 1 DJF | MAM | JJA SON 
ee a Oe SSeS 1] 
| } j | {| 
—0.43| 0.08) -0.43| —0.09 0.26 | —0.04/ —0.12 0.01 || —1.80/ —0.39/ -—0.03/ -0.06 |) -1.31| 1.31 0.00 1.7 
1. 67 | .09| —.07] —.56 .39} —.12| 01 11 | 1.81} —.25 | 44} —2.04 4.49 | .48 -00 | 1.08 
03 -10 | 57] —.20 42 | 05) —.51 —.55 .O1 | . 60 | 84] = 1.42 || 29; —.03 - 08 —.81 
23 | .39/ —.16] —.39 45 | 40}; —.49|) —.47} .32 | .93 | 18} 1.45 || —.47| -70| —.07 73 
28 | 31) —.41] . 65 —.21 | .12 | 24) —.24 || Ati 2931 . 09 1.75 || 25) 12] —.10 51 
. 36 .12 | os| —.18 —.22} -—.07}/ —.31/ -.47!| 164] 2.06 .00/ 1.29] —.02} —.50 sa? —. 36 
17) —.29) —.31 —.38 || .82{ —.33| —.10 -25 |) —.63) 1.40) —.46} —2.01 | 1.94 -09} —.09 —.42 
. 04 | . 68 | 06 . 28 —.55| —.49 | 19 .33 1.23 | .86/ —.10} 1.10 —. 60 1.42 .01 . 53 
.04} —.10| 02 . 54 34 | 07} —.17 20 1.32 | .37 44 | .97 .66| —.14 .09 —.07 
—.28 | .02 eo. |. —. 20 . 20 04/ —.63 1.89 | —1.04 | 14 | . 44 || —1. 59 | —.81 —.02 —.47 
.16 | 707 | —.03 | . 26 —.16/ —.41 | 7| —.15 1. 52 91 23] 225/| —1.41 39 10 1.31 
—.19 | 2| —.32 .22 —. 60 04) —.57 17 . 68 89 1.07 | .25 || —1.07 —.10 06 1.24 
—.09} -—.16) —.24|) —.07 04; -—.10! —.10} —.33 2. 06 1,21 —.04 1.00 |} 29) -—.61) —.1 . 46 
06 | 04; -—.07/ —.14 —.47| —.2%| —.20 .17 | 1.87 1.16 | -10 | .31 -10 | .2} —.10 74 
—.20} -—.30! —.09] .09 —.13 21 08) —%6 —.31 | —.27 | .m4/| 8 .82|| —.30 51] —.05 42 
—.17 | 38! —.13| —.40 —. 64 —.19 i4 0 | 10 | 58 —.39; —.49 || —.37 1. 68 —.02 84 
—.29 | —.01; —.02 84 | .92| —.36 | .87 || —1.02 | 29) —.17; —.40]) —.45| 49} —.10 —. 55 
—.01 . 62 | 7| —.18 —.25 | 49} “—.28 | -14}]| —.42} —1.16 | .14 | .93 || —.26| 1.90 09 —.76 
52 15 42; —.40 42 16} «21 -09 |) —.45{ —.45/ —.11] -1.35|/ 1.62] .75 .27 -.7 
—.11 .07 | 35 | 10 —.05{ —.11 | 36) —.21 || .05 | 08; —.25| —.89 || .67} —1.00} —.10 —.32 
22; —.31 15 16 51 —. 33 37 .07 .85 |} —-1.47] —.12 1.38 || 2.51 | —.86} —.05 64 
-.01; —.2%6} —.51| 36 || -—.01] —.48| —.10 0 || —.92| —.81 | —.54) .67|| —.25| —.86) —.09) —.41 
O44) —.21 | 04 14 | 38} —.26 | 45 48 || -1.61| -1.07} -—.68/) —104 || .35 24) —.09 —. 86 
—.11 .16 .38 17 77 | . 39 | 08; —.18 || —.35) —.95] 1.18] .06 || —1.51 . 95 06 17 
—.24 —.03 | - 68 | 15 —.09 —. 36 —. 06 .07 —1.00; -—.91 . 87 | -29 1; —1.09; —.64 ll 15 
—.03! —.30 19 | .00 20| —.16| 59 .02 ll | —.83| —.34] 133]/ 236] —.87 12 —.61 
—.48 47 13) —11 74 | 3) —.13| —.28 |] —243] —.14|] —.43 03 || 264) -—.33) —.11 —. 64 
33 | = —.03 .32| —.16 1.00} —.16 14 | -21 1.62} 1.66 . 34 —1.75 |} 230] —.94 18 —.31 
—.01 .33} —.43] —.32 —.16 | 08; -.05/ —.57 || —1.80 | 89 | —.24| —1.63 —.36| —.71 —.13 —.71 
40 —.39| —.01 01 —.33 | —.07 09 -02 2. 0: —.68 01} —1.13 || —1.54 —.09 —.08 79 
—.34/ —.35} —.55! .13 —.12 | .19 30 72 .71 35} —.64) —.51 || —.41] —.42] —.12 —.74 
—.45 | 15 | 01 a7 11 | 12); —.29; —.05 || —263/ —.19 41; 148|| —214] 0 .12 . 58 
—.06 | 15} —.28| —.05 —.52| —.09 | -76| —.10 2.13} —.6l ei S97 -57 | —.33| —.04 —.46 
ai «il se] ons 31/ .65/ —.16! —.18|| —246| 37|  —.44 -1.12 || "68| —.59| —.07 20 
02| —.05 | 44 .01 —.33| —.04| —.13 . 26 49) 1.17} —.10! —2.03 |} —1.09/ —.60} . 09 —.47 
—.36| —.77| —.12| —.02 —.30 -01 —.40| —.34 13} —2.09/ —.40 1.25 || —206| —.80) —.05 40 
.09 —.08 | . 44 | . 02 —.30 —.22 | .08 48 50| —.75| —.32} —200 || —.45| . 52 | . 06 —. 26 
—.14) —.43} —.07| 2 —.44 58} —.22 13 27| -1.10| —.21 .48 —-28} —.17 | —.05 1.37 
.02| —.02 —.02 | 97 34 —.18 | 25 28 53 —.42 —.10 | 1.34 . 52 z= 41 -00 24 
.87| —.26! —.09) —.42 —.21 —.12) —.27 Os 2.21; 102) —.63| —.95 || —1.52 | 0 | —.09 . 04 
—.24) —.31|/ —.18| —.58 —.30} —.10| 30 02 3.43 | —.42 19 | —3.18 || —1.26| —.77 | .20| 1.37 
02; —.11 10 14 —. 28 . 06 08; —.24 56| —.51 —.51 | —1.25 || —.42 | -2%6| —.12 —. 55 
| | 
1. 25 1.27 | .78| 1.03 98 79; 1.12 . Jot ae 2? ae | 4. 62 } 3.83} 1.89 .13 1.41 
4.74 4. 80 4.45 5.11 7.57| 4.97] 4.90 5.18 || 23.98) 18.06) 7.17] 24.00 22.24/ 1296/ 1.81 13. 06 ) 
4.61} 4.93] 4.57 5. 30 7. 64 4.76; 5.02/ 515|] 2403] 17.97] 7.25] 23.98|| 2293] 1284/ 1.85 13. 04 | 
+.13| —.13| —.12} —.19 —.07; +.21] —.12) +.03 —-05 | +.09; —.08/ +.02// +.01; +.12) —.06 +. 02 
t i 
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FOREIGN DATA 


The first consideration in selecting foreign stations was 
to obtain a network that would cover as thoroughly as 
possible the entire world, the second consideration being 
length and reliability of the record. In many regions such 
as Europe it would have been possible to obtain records 
from a great many more stations than have been used in 
this study but such a plan would have increased the 
amount of work and this was not considered necessary for 
a preliminary survey. Effort was made to select long 
records, i. e., covering the period 1888-1930; but in many 
cases, of islands more particularly, it was necessary to 
include some that had a much shorter record than 43 years 
in order to have the area represented at all. The shortest 
record included was 19 years, and that for only two sta- 
tions, Dutch Harbor and Midway. Forty-six stations 
have records of 39 years or more, and only five have 
records less than 25 years. The latter are Dutch Harbor, 
Midway, Juneau, Nome, and Markovo. 

It is regrettable that in the extensive water areas of 
the world there do not exist more islands on which might 
be maintained permanent stations. In the South Pacific 
there are a number of islands, but where a program of 
meteorological observations is maintained the record is 
found in most cases to be relatively short. Most of the 
data have been obtained from Clayton’s World Weather 
Records (98). Data for earlier years at a few stations 
were obtained from Exner (32). 

The figures for the quarterly values were compiled very 
hurriedly during the intitial stages of the work, in order 
to get the project under the CWA started, and it was not 
possible to carefully scrutinize the data until after the cor- 
relation work was in large part completed. We have 
delayed publication, however, until the data could be 
checked and studied in order to publish records that are 
as nearly homogeneous as it seems possible to make them. 

In this check, 5-year annual means were studied to see 
if any distinct breaks in the records were evident; and a 
number were found. Recourse was had then to notes in 
World Weather Records, the Réseau Mondial, and at times 
to individual published annual reports. Hereafter the 
above-mentioned publications will be referred to as 
“W. W. R.” for World Weather Records, and “‘R. M.” for 
Réseau Mondial. 

It was found that at a few of the stations some change 
had taken place either in the application of the correction 
for reduction to sea level or for gravity and, where it was 
impossible to ascertain just what had taken place and the 
date of such change, a fixed correction was made for a part 
of the record to bring it into harmony with the remainder. 

Notes appear below the tabulations of data for each 
station showing source of the data and what corrections 
have been made to make the data homogeneous. In 
the absence of any note it is to be understood that the 
data were taken from W. W. R. without correction, 
except for those corrections referred to in W. W. R. 
(errata) 1929, pages 1-28, and W. W. R. (errata) 1934, 
pages 575-589. 


GROUPING BY MONTHS, QUARTERS, ETC. 


Monthly pressure values represent averages of daily 
values which may be produced in a variety of ways: 
We may have low pressure at a station the first half of the 
month and high pressure the second half, or we may have 
just the opposite; in both cases the average may be the 
same. Again, low pressure may prevail during the first 
and third decades, and high pressure during the middle 
decade of the month. Again, we may have a month 


19 





characterized by very small fluctuations and yet the aver- 
ages in all these cases may be exactly the same. It is 
seen that the distribution of the daily values and the 
fluctuations in them during the month may be quite 
different, all of which will have an important bearing on 
the weather associated with and succeeding them. This 
would seem to suggest that some index other than monthly 
averages should be employed in long range studies. 

In an attempt to explain the temperature and rainfall 
distribution in the United States a study was made of the 
simultaneous monthly departures from normal pressure 
over North America and available stations in the Pacific. 
It was found in some cases, especially those of the smaller 
temperature departures, that it was difficult to satis- 
factorily explain them from the pressure departures. The 
marked temperature departures, however, where explain- 
able in most all cases when the pressure departures were 
considered. 

Some of the larger changes in the general circulation, 
as evidenced by pressure changes near the centers of our 
permanent and semipermanent HIGHS and Lows, may take 
several days—perhaps a week or longer—to begin to 
operate on the weather of adjacent regions. Again the 
effects of some particular pressure distribution may per- 
sist for several days or perhaps a week after the end of the 
month; in other words there is a lag so that, if we use a 
month or a week as a unit, the latter half of the month or 
week would be less important in its effects on the weather 
of adjacent areas than the first half. This would seem 
to explain why some cases, especially of the smaller 
simultaneous temperature departures over the United 
States, could not be satisfactorily associated with the 
pressure departures. 

For these and other reasons it is quite generally realized 
that monthly averages are not satisfactory and that 
decade or weekly averages would show closer relations, 
but would be more complicated and more difficult of 
treatment. On the other hand monthly averages of the 
different elements are available for long periods, whereas 
the decade or weekly values are not. For an individual, 
or even a single institution, to attempt to assemble homo- 
geneous data by 7-day periods for the number of stations 
required in an investigation of the present kind, would be 
prohibitive, and moreover the daily values in most cases 
are not available in published form. Even could the data 
be so assembled, the labor of comparing the greater num- 
ber of combinations would multiply the work. To compare 
temperatures for one district of the United States with a 
single element like pressure at 60 foreign stations for a 
single quarter means 60 correlation coefficients, for 4 
quarters 240 correlation coefficients, for 12 districts into 
which the United States was divided 2,880 correlations, 
and for the 3-time lag intervals of 1, 2, and3 quarters8,640 
correlation coefficients. If monthly instead of quarterly 
values were used it would multiply the work 9 times, re- 
quiring 77,760 correlation coefficients for a comparison of 
foreign pressures with United States temperatures alone. 
It is our conclusion therefore that for purposes of a gen- 
eral survey, especially of a preliminary nature like the 
present one, quarterly values are the most practical. 
After the results of the survey are analyzed, it may be 
found advantageous to use monthly values, possibly even 
decade groupings, for refining our conclusions. 

Table 11 shows the pressure departures from the mean 
of the series for each quarter at the 63 stations outside 
the United States proper. In the tables the departures 
only are given; the base (B) from which the departures 
are made is indicated at the bottom of the column, fol- 
lowed by the summations of the plus, and of the minus, 
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departures. From these may be obtained if desired the 
exact value of the base number or zs, 2X being the sum 


of the original values and n the number of observations. 
For example, suppose the ‘base’? number is 762.4, the 
sum of the plus departures is 12, and the sum of the minus 
departures is 3; the difference between the plus and minus 
departure is +9, showing that the base 762.4 was lower 


than the exact base by 2. If n was 40 it would mean that 


the actual base number was 762.4—0.0225 or 762.3775. 
It will be noted that the departures have no decimal 
point. To get the original X or quarterly pressure read- 
ing, the departure should be added to the base number 
without regard to the decimal point. For example, if 
the base number is 762.4 and the departure is +3, the 
pressure reading would be 762.7. In cases where 1 of the 
3 months of the quarter was missing, the mean for the 
missing month was substituted. Where 2 months of the 





quarter were missing the auesterty value was left blank. 

In one case, namely that of St. Helena, it was found that 
the annual values became progressively higher. It was 
therefore, decided to apply a method used by C. E. P. 
Brooks (74) for correcting for secular change. Accord. 
ingly, the correlation coefficient was worked out for each 
of the four quarters against time. Then by substituting 


z in the regression equation, r (2) z, & correction wag 
obtained to represent the secular change from year to 
year. In the case of the winter quarter r (2) equals 


0.001353, in which r=0.57, ox=0.026, oy=10.95 and 
t=1. The mean 27.902757 was used for the middle year, 
For the year preceding the middle year, .001353 was added; 
for the second year before the middle year, twice .001353 
was added, etc. For years succeeding the middle year the 
corrections were subtracted. 

































































TABLE 11 
Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departures foreign 
stations stations stations stations 
Year Year Year Year 
DIF | MAM | JIA | SON DJF | raat | JIA | SON DJF | MAM] JJA SON | DJF | MAM | JIA | SON 
ADEN, ARABIA ALEXANDRIA, EGYPT' ALLAHABAD, INDIA ANTANANARIVO, MADAGASCAR 
(Lat. 12°46’ N.; Long. 45°03’ E.] [Lat. 31°12’ N.; long. 29°53’ E.) [Lat. 25°28’ N.; long. 81°54’ E.] [Lat. 18°55’ 8.; Long. 47°32’ E.] 
Inches | Inches | Inches | Inches Mm. | Mm. | Mm. | Mm. Inches | Inches | Inches | Inchess Mm Mm. | Mm. | Mn, 
 ~—S +03 0 +08 +19 88... -01 +1 +3 +2 88... +25 —16 —7 +40 89___. +7 +5 +2 aa 
a +21 +15 —228 -—01 89_. +02 0 —4 +6 = +22 +37 +18 —30 || 19900... +1 al at ~2 
1890....; —16 —26 —03 +13 || 1890... +01 -ll —8 +3 || 1890..-- —31 —19 +10 +18 91__ +2 +1 +1 +2 
91....| —7| +13] +28 -—04 |} 91_- -13 -7 +6 +4 || 91----| +00] +28 —8 —1|] 9277 a be pa 3 
92....| —4] —%3| —34 —17 |} 92..-.| +02 4 +1 —4]} 92....| -12] —71 +1 —31 || 9377” =3 0 0 > 
%3...-.| —29| -—11| —09 +19 || 93..--| —05 +8 +5 +2 |} 93.-..| 02] +05| +27 —14 || 947” = -1 41 = 
4...-| —23| +7] 03 —09 || 94.---| 07 0 +2 —2]| 94....| -—03| —32 3 -17 || 95. =i +1 0 
95....| +07 -1| -12 —09 || 95..--| -07 +2} +46 95....| +04] -—13| +21 +0] 98.77 Sau. PY meee 
96...-| +02 —13 —04 _ ied 0 +1 +7 +3 96... —07 —26 +4 +7 97.... +1 +3 -3 -? 
97..--| +08} +12] -19] +06]] 97.-.- o| -3| -3 +5 || 97..--| —02 o| -6 Be wee |) ae wee 
 —_ 0 -—17 —37 —29 . ee +12 —6 —3 -9 98... —24 —13 —18 —12 ~~ eo —6 0 +8 +3 
99....; Ol —3 +42 +44 99....| —03 +2 +5 +1 99....| —32 —13 +8 +20 || 1900.__- +7 +6 +2 
1900..-.| —0O7} +23} +25] +02|/ 1900...-} —14 O} +11} +11 |} 1900-22] —20] 427) -6] 410 /) on] 4 to| te! 
_. —4| +40] +12]] o1----| 404] -09] -3 —5 || Ol..--| +18| +14] —35 —9 || oa] “Sel 1} 27 H 
02....| +32] —22| -—25]} 21] 02.---| +04] -5| 2 —9|} o2...-| +18} —27] +24] +54 i at a” ae ae 
03..--| +82] +23| —15 O|] 03..--| +19] +4 -4 +4 |} 03...) +23] +24 —4 —33 Tr? Ga “il 44 +5 
O4..--| —10) —22} +13/ +29/] O4----} -—03| —4] —1 —5 || O4..--| +01; —32} -—14] +19 at 4 ey (ee) ee 
05..--| +25] +20] +10} —O1 |} 05..--| +10] +2 O}| 06.---|) +37] +44] 41 “" 42! 43| <-5s| ¥ 
06... —05 +37 0 +20 06... +02 +7 +2 +6 06...) +15 —04 +23 —3 07... +6 —7 nif od 
07..--| +13| +28/ +18] +408|| 07.--- —2| +5 +6 |] 07..--| —13| +33] -13} —11 —7 ‘Stl ont. ne 
08.---| +36; +33] +10] +06 ----| +12] +51 +5 +6 || 08..-.| -05} -02| -4| +14 ah} oppo 41 
09....| +07 0 +04 +07 ot —6 -1 —6 09....; +04 +10 +22 —25 || 1910... al +6 oil 44 
1910... —09 +14 —07 —14 || 1910__-- —03 -1 —4 +4 || 1910_... —226 —09 +31 —4i1 ait -2 +1 +4 +3 
Biases 0 +04 +25 +08 . ake —8 +4 +2 11....| 30 —2B —3 —5 le +2 +4 onl 0 
12---.| +16} +35] +01} +381 /| 12----) -o1] +13] -6 +5 |] 12-2] 406] +23] -—1] +21]/ 437 pe ee a 
13..--| +14] —O1| +12] +45 |] 13.---] +413] +3] +47 —1|} 13.---| +19) —2| 434] 421/) ya] sel 43] 44] 
14..--| +33) +35] -—10} —02/} 14----] +405] +12] -1 —9 |} 14-22] +31] +38) -16] +31/! as] tol 4s o| + 
15..--| +20} —18] —14| —42/] 15.---| +01] +1] <2 +2|) 15----| +17] +18) +2] —45!) aec7] Ci] el -a) a 
16..--| —09| —34] —33| —48/] 16.---| +10] -12] -9 +3 || 16.---| -—25| -—2] +1] —-33]] 47 shincuueh al ce 
17...-| —42| —31| —54] —32]/ 17----) —12] +3] <4 —1|| 17-22) -15| +41 o} —4|| is 77] <gl <-a] 4s} 4 
18..--| +04] —33| +17] +04]] 18.---] +13] —-4] +46 —6 || 18.---| 03} 03} +25] +34/] i977] 430! 56] 46 0 
19._-- 0} +402} 16} -03/| 19.---| -—12}| +46] +8 +2|| 19----] +56] +55] +7] +426 |] s9--77] 4a] Ja} 4a] -t 
1920....| —12| —02] +00] —26|| 1920..-- +1 0 O || 1920----| +32] +26] +19 +2 |] a7 o} 4i| -3 
a —20 —26 —04 . See —4 —6 +3 21....| —23 —651 —16 +33 2. —13 +7 +6 +2 
22.---|} —22| +03} -—04] +01 |] 22----]) -10] 415] —7 —7|| 22...) +403] -o1] 19 +0/} 93°77] 49] -8] 46| 4H 
, ieee —18 0 +27 +14 ee —03 —1 +1 —3 ae —09 —03 —4l1 +17 4... -10 +2 mh =| 
%4..--| -—03| -—03} +06] +11 /} 24----] -—14] 41] —n1 —4 |} 24----] +15] 01] —33 +1 |] 95-7" ol. dahenetl 68 
25... +00} —10| +15; +07|)/ 25.---| 413] -3} —2]} —m]} 25---:] -27] -22] +10] +24 ye 46/ 43| -2] <5 
26...-| +02] +16) +44] —29 saa -7| -1 —1 |} 26.---] +23] +50] —18} —™%/] oo] 2g] 23] Gil # 
27...-| —11| -—05| +07| —05|| 27..-- o| +2] -8 =—3|| 27.---| -—2| -2m| +7 +1 || 33°77 oe ol # 
2....| —09 0; +01] —14|] 28.---| —03 o| -9 —5 || 28... -16| -10| —18 TT ong ag ona] oe 
20..--| 2] -10) +04]  —10|/ 29----] -13] -1] 2 —4 |} 29.---} -—20| -—20| —29 —4 || 19307” oh he, ee 0 
1930_..- —32 —03 +09 +15 || 1930... —08 -3 —5 +6 || 1930... -—14 —07 +19 +18 "ae 
Base...| 29.904 | 29.765 | 29.574 | 29.782 || Base_..| 760.6 758.2] 755.5 | 759.2 || Base_..| 29.713 | 29.438 | 29.209 | 29.537 || Base...) 647.2) 648.7 | G51. ons 
z + --| 22] 325] 342 321 || S(+)-.| 136 89 88 90 || Z (+)-- 384| 478| 324 435 || Z(+)--| 0 73 rH 
Z(—)--| 306] 312) 349 324 || (—)--] 134] 101 | 106 95 || Z(—)--| 364] 494] 314 402 || 2 (—)- 89 53 a1 40 
Dcachia -14| +13 —7 —3 || 4.....- +2} -—12| 18 —5 || O..-..] +20] —16| +10] +33 || 4------ +1; +19) = 





















































1 Annual values for 1888-1896 (757.4 mm.) are lower by about 1.0 mm. than for the period 1897-1930 (758.4). Accordingly, 1.0mm. have been added to the period 1888-1896. 
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Pressure departures foreign Pressure departures foreign Pressure Soto foreign Pressure departures foreign 
stations stations stations stations 
Year Year ; Year Year 
DJF |MAM| JJA | SON DJF | mane | JIA | SON DJF |MAM|/ JJA | SON DJF |MAM/| JJA | SON 
APIA, SAMOA! BATAVIA, aE DS (EAST BERMUDA—Continued BULAWAYO, RHODESIA—Con. 
. 13°48’ S.; long. 171°46’ W.] 
con [Lat. 6°11’ S.; long. 106°50’ E.) Inches | Inches | Inches | Inches Inches | Inches | Inches | Inches 
+ , = B-] 28) a) te) 
Mm. | Mm. | Mm. | Mm = oe = poe = ~ 
1990... —4 +2 —10 Mm. Mm. Mm. Mm. ime rt re a ah 1930 ___. +18 +14 —6 +9 
i....| —8 +1 +1 +5 |} 88....| +46) +20) +39 +233 |) ogc" |] 437 +1 +5 +61 || Base...| 29.604 | 29.697 | 29.789 | 29.675 
92. +1 = +3 —4 |) 88....) +76) +48) —I15 —51 20....| +66| +123) +77 +88 || E(+)..| 230 262 218 203 
8... +) +11 +7 || 1890....| —64) 49) +02 +17 || 1930.---] +135 | +76) +52 +62 |} (—).-| 2311 263 228 201 
“4... +5 +5 0 O|| 91.---| +438] +30] +53 +27 —) ~1 i +2 
95... +7 +9 -6 +1 92....| —03 —49 —35 —56 || Base_..| 29,949 | 29,925 | 29,976 | 29,900 
%..--| +2) -3| 2 +2 |) 93...) —25] -13) —42) 12]; Z(+)--| 847) 883) 644 615 CAPETOWN, SOUTH AFRICA 
7..- +1 0 +3 0 04....1 —04 —06 —05 —05 || 2 (—)-- 842 882 630 611 °56’ 8.: } = 
8... -1 0 -4 -4 95....| +01 +08 re +s Baca +5 +1 +14 +4 [Lat. 33 .; long. 18°29’ E.] 
%..- +8 0 -3 —1]} 96..-.| +03] +02 
m....| -6| -4| -3 +2|| 97....| +16] +24) +12] +00 BOUZAREAH, ALGERIA Inches | Inches | Inches | Inches 
i... —5 0 +1 +6 |} 98....| -67| -—49| —20 —59 (Lat. 36°48’ N.; long. 3°02’ E.] 88....| +23) -20| —21 +4 
e| 8] =| =] Sl] 3B] te] 28) i ma] 2H) <3] 78] 38 
B... - - - - om - 1890....| —21|} —2 +13 
| +0) +1] +2] —4i] occ) 449] foe] —m] 420] 4. | Mm, | Mm, | Mm. | Mm. | or | -27| -18| +0] +2 
ico —-5 -3 —6 -3 = +50 +22 +16 +68 5... 48 16 -9 —4 = —6 —13 -17 —* 
a... —4 ~1 -1 —4 || 03....| +67} -19| —23 ——n S71 i ; ii i ee 0 er ~19 
g....| —! 0 -3 -1 -.-| —82] 89] +15 +28 oe Ter +4 a +15 || %----| —21 +7 —8 -27 
Wo} fh} xd] 45] 044i] 050] ea] 7a] 483) 44t Oo] 5i2] 88] 43] Tis i} 96] 15] —e| 46] 22 
@...-} +5 +4 -s +3 || 06....| —02| +25| —2 -7) 3° 3 0 +5 515 || %----| 13 —7| +17 —3 
w0...-| +7 +3 +3 +9 || 07...) -—24] +23] -10 On in +8 + ; Me Si 97----| +16] -20| +47 +15 
| +5 41 -3 —4 || 08....| -—23| -16| +05 s+ | iaer+ ee 1 +i gs || %----| -3| —13 4 —18 
12...-| —10 0 —2 O}| 09....| —62| —44| —23 —si| &---- < rr * ~F || 99----| +3] +18) —43 +17 
B-] +8] -2) 42] +4]/ 1910-77] -o3| -37) —70) —So]) O2---) Ti) + 1 Fo || 1900.---] +8) -8| 2) -13 
M-| +4) -3| —13 O}} ull] —0o7| =18| +20) +90]] OS---) Fe) +8) TF tsi} o----| 12] +10) -1| +18 
5..--| <4 +2] +13 +9 |} 12...) +34] +46] —06 “ai S| sa 44 “3 *3 .--| +13] —52| —28 +11 
6..-- +6| +8 13_---| +17] —41| +25] +63 as aR | aah . ae 33 |] O8----| +40] +1] +25] +13 
W-| +1} +8) 411 +8 |] 14-221] +100] +54) +490) +46 ]) O8----] 8) TE] OTE Tei] Of----| —17| 5 0); +7 
18... -1 —4 +3 15_....| +50 +75 —27 —42 coos 10 +4 +5 +9 05... +52 +3 —8 —23 
..--| —12} -3] -3 ~ 16.---] -22) -26| -53| 98) G---) +10) +8 $3 Ts i] 06----| +25) +21 +5} —12 
190....| —13 0 8 —4 17....| —73| —50| —46 4 Pen = 3 37 || 07-- —31} -10| +51 +7 
hve +8 +1 +4 +1 18_...| —16 +57 tas 5 ? +3 +3 08... +30 +18 +32 
2...| +3] +3| -2 —1}| 19...) 470) +18] +25) +10]) f3----) +9 “71 2a T7 || .08----|  -7] 8] -u +7 
B 44/ -8| <6 <3 || 1920.7--] +422] -o1] -14| 48] 12----| = Si} sho |] 190-2-] -10] —13) 44] +19 
aed 0} +2) +4 +7|/ acc} -60] -22] -2) +19]) [8---) + 7 : 7) Me} <4] 42l] 467] 15 
a at se as = =| —30] 12] —9) —20) TF) AE) ty xe] Sto} z=] +8 +30 +6 
%....| 10 +1 —2 23....| Ol —34| +04 +18 ae ae 22 -9 2 13....| —15| =—37| —13 -7 
2 +7} +1 0 —3 |} 2% | 09) —26 —of S--7 tS) Sl 331 anh 4 +2} —5 -3 
3B —2 -1 —3 -3 25 ouk —39 —06 +21 +47 eee: 413 -8 —6 ee —13 +5 —12 -6 
9...) <1 +2] +1 —6 |} 26.---| +81] +43] +24 —33 || i---- +8 +0] 410 Si] 16-- +3 61 =@ -13 
1990....) 7 = a -1 27....| —32| —44| +12 +10 || 1999 777] > 1 2 oa 17....| —43/ -10| —26 +16 
2..--} -01] —36) —18| —1 .--- i 3 si] 18----] —15| +4] +16] —21 
Base...) 756.2 | 757.4) 758.8| 758.1 29...| —56| +10) +38 —19 21... = 43 5 + 19....| +30] +431 ail +24 
z(+)..| 108 91 1930-7.) 427) +13) +90) +501) Be--) 59) FY) FF) afl] usm) 41] ti] -37)  -13 
2(-).- 45 72 otis 17 4 pa +5 21....| —36| +13] -30 +29 
O.....| +10] +17 +9 +5 || Base.__| 756.74 | 756.53 | 757.01 | 757.05 || 24---- rt > = a 2 -9| +13| —27 +1 
z (+)-- 728 = ---| + 9| 43 +2 —6 oe +17} -16| 21 —2 
Z(-)..| 849] 637) 548) = 721 eon Me 4 ek : | oe eee ee ee ee 
AREQUIPA, PERU?! aia. al 0 -1 +5 +7 |) 2----) +3) +l -y r 25_- -13} -—23] —21 +5 
oe: 2 0 —17 +2 +2 6 +30} +32) +42 -9 
[Lat. 16°22’ S.; long. 71°33’ W.] : 29... =—— +3 * +14 7... —12 +13 +17 —13 
BERMUDA (PROSPECT) ¢ 990...) -6) —10; - 28....| +21 +21 +22 
a —4| +15 +6 
wp____| Tnches | Inches | Inches | Inches, (Lat, 32°17’ N.; long. 64°44” W.] Bee | ee | to | as] ies || 1990---] +8] +28] +28/ +10 
®.... =i 3 ft +5 2 (2): 245 156 71 137 || Base._.| 29.938 | 30.014 | 30.133 | 30.046 
4...) +8 +4 0 +3 Inches | Inches | Inches | Inches || 4------- +4; —16 +2 —14 || S(+).-| 390 315 
 - 0 +8 +1 —2 88....} +11 +12 —33 +20 z(-). 381 319 448 265 
pn 1 Bee i Bee jae | Os rede A Beg BULAWAYO, RHODESIA § 4.-..... +; 6 6-t) (+ =s 
++-- = = = es pants ° ° 
wo] as} a7} <n) a0 |) ores: +35 “33 “30 “2 (Lat. 20°09 S.; long. 28°40’ E.] SOLSNE PANAMA 
cited = me = ~ — -1 0°92" ° 099" 
wo...) —6) —1| +4 —2|| te] <3s| ta| ts +5 Inches | Inches | Inches | Inches [Lat. 9°23" N.; long. 79°23’ W.] 
O....| +6 +4 —3 +6 || O4..-.] +74] +433] +55  ) oe boewee +37 +2 +11 
02.... +2 —10 —21 —5 95....| —26 +45 +3 +24 98....| +14 —13 +18 —29 Inches | Inches | Inches | Inches 
3... +1 -9 -1 +1 96....| —59| +16] +34 +70 99... —7 —6|} —16 +21 08....| +10 +7 +18 +10 
M...| —4} —16 -8 —18 || 97...) —26| +45 5 +42 || 1900....| +36| +23] 13 +8 || 09....| —5 —9|} +13 +1 
05... +11 —2 +5 98....| —10}/ —14 —2 +32 O1.... +1 +v 0 —18 || 1910___- +4) +15 +7 +5 
06... +15 +22 +2 +3 ----| +63 —2 —10 +3 ae: +2 —16 -ll -—2  — +2 +10 —11 -W 
07... +2 —5 —2 || 190.1} 7 +4 wt +43 -.--| $381} —38] —10 +11 12....| —19] +10 +3 +1 
®....) +2 +2) +11 +2 Ol....| —129] -92| —22 —80 04....| —13 —S| +15 +15 ae —2| +13 +6 —2 
W....) +4 —2 +9 +6 ...| —79| —20| —54 —16 |} 05....| +17 -9 5 14....| +13 +2} —14 +1 
m0...) =2 +5 -1 O|| 03.._- —-3| —4 —14 || 06....| +14) +16 +2 +18 || 15...) —7| -—31) —23 -~9 
i... —3 —5 =—4 ..-| 17 +1} +25 —21 oe —19| +27 16... +5 —2 +5 
12... —4| +20 +5 05... -7 +5} —40 —2 ----| +15 +5 +6 —% 17... +33} +15) +20 +26 
= +7 3 1 ..-| —18] +11 —2 —48 ----| —19 -7 Yu ina +5 —10 —28 -1 
M.. +21} +17 +11 ae —4| 31 +2 |} 1910... 0} -2%] -17 4-20 19....| —15| —ll| —12 —10 
. +7| +13 +7 -..| =—82] =—10] —10 —2% |} 1....| —13| +413] +23 +26 || 1920....| —2 ~9 —2 —3 
16...) +14 +5 +5 ae +9 —30 —74 +) 12....| +11 +19 +9 21....| —10 +10 —2 +14 
17... 3 +16 +7 || 1910..-.| —7| +14] +432 —82 |} 13.1 —4 +5 0 —8|| 22....| —20 0 +8 44 
- —J | 15) 16 =—— ...| +51] +44 —22 14....] +14 +7 -1 +7 a +10 —10 —12 -—6 
W....) —L] +13] +10 0}; 12.---| -—36| +493) —14 +7 || 15....| =17] +413] 20 —4 |) 24... 0} +18) +14 
1920... +4) +5) +10 +1 |} 13..-] +70] +86) +5 +9 |) 16...) +1] —22| -—2/) —18]) 25.-- 0} -10; 2 —6 
- aw —1 - +16 |} 14] -—63| +27) +28 +21 17....| —2%4| -36| 67 —23 i} 2%....| —10| +13 eal -17 
2...) <7 —4| 10 —8 |} 15..--| -0| —115| —63 —62 || 18..-.| —53| —1l —4|| 27..--| +10 Oo; +1 -9 
B....| —18| —20 3 —6 || 16....| +82} -89| —43| +18 9....| +16| +24] +47 +4/} 2] +10] +17) +2] +14 
4... —1| +16 +16 |} 17-777] -32| -—so| +33 —2 || 1920....) -9 —1 +8 —10 |} 2...) —IM —2| +26 —25 
3... -1 -8 +1 +6 an eee +11 —61 —36 31... - 2 = +4 1930 0 —15 —8 —10 
nae ae -23] -1 —2B ---| = - - 
Base...| 29.475 | 22.480 | 22.500 | 22.488 || 1a9777| <a] | x38 re a a) it ot +4 || Base... 29.940 20.890 | 20.813 29. 806 
2(+).. 110 146 122 104 21....| —24 +69 —14 -3 24....| +25 +4 +4 —6 z (+) 104 109 114 106 
Z(-).-| 497] 130] 106 105 |} 99°7-| 45] +44] 481] -a8 |] 25-.--| -21| -a1| 46 +6 || 2(- —2| +3! +14| 10 
A.....| 17] +16] +16 —1}| 93.777] +34] -12/ -—m] -@1]] 26...) +3] +22] +427| —14]] 4------ 
m4....| +21! -—112| —26 +6 || 27.1 -6 +8! +20 +21 
' Values for 1916-20 are higher than other years by 0.7mm. Accordingly, 0.7 mm. has been subtracted from values for 1916-20. 


+ Record for 1892-95 obtained from Annals of the yp Book 4 ical Observatory of Harvard College, vol. XLIX, pt. I (1907), p. 74, and same corrected by applying correction of +0.005 
‘obrin into harmony with record of 1896-1925. 
ean of — means, 1888-1904, is 29.907 inches, and 1905-30, is 29.937 inches. Asoordingy. 0.030 inch has been added to the values for 1888-1904. 140m, ied 
Note on p W. R., vol. 90, states that —0.006 should be applied to valuesin W. W =. 79, for the period 1897-1923. Also correction for index aaap 0! Poe ap 
In vol. 79 should | ee p Ah 0. 025, thereby 7 a correction of 0.011. The combination ‘of the 2 corrections (—0.006 and +0.011) gives a net correction of +0. 
been applied in obtaining the quarterly values above. 
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Pressure departures foreign Pressure departures foreign 
stations stations 
Year Year 
| DJF | can | JIA | SON DJF Mam | JJA | SON 
CUYABA, BRAZIL® DAWSON, CANADA 
(Lat. 15°36’ S.; long. 56°06’ W.] [Lat. 64°03’ N.; long. 139°25’ W.] 
| Mm. Mm. Mm. Mm. Inches | Inches | Inches | Inches 
Ol_. +03 +07 | —12 +02 ol... mere ee ~ +1 
02_- —02| -07/ —06 +01 || 02.. —5 | +413} +13 +11 
03... +04} -05| —07 +06 |} 03... +3| +7 +4 -1 
O4.- —09 —08 —01 —02 04_. +9 | +1 0 | +2 
05....| 406) -05| —04 —02 | 05... Oo; —4 +3 | ~2 
06 | —05;) —02 —04 —04 06 __ —7 +4 —4 —2 
07. | 0 0} -02]} 07...) +24 | +10} -4| -6 
08 +01 —01| +07 —O1 |} 08_. -%3| -7 +3 | +1 
09 0 | +01 —03 —07 09_- +8; +1 =—6/| +11 
1910 -—05} —05| —13 —04 || 1910___- 2 —3 +4 +9 
n.d 0} +03 +04 11___-| +10 —2/} +14 +15 
12----| +13} +408] +401 +07 || 12.. —3| 46] -2 —9 
3...) —@61) ‘eos ti cee +01 oe 2 0 —2 | —§ 
14....| +0¢] 408/ —10] 0 14._..| —13 +5 -—9/ —10 
15. +04} -10| 02} 0 15___- ~9 -8 +2 —16 
16..--| 01} —06 | 4.92 | 12 16....| +11 m7 |: ‘oti | iow 
17 —05 | +07} +07) +01 a 7 +3} —5| —8 
i8....| -O1}| -—06} 01] 03 ae +9 —3); -3| = 
19....} -—05| -06| +403 | ~03 19....] '—24 —4; +2 +15 
192)....}  —01 | 0 +05} 403 |} 1920...) +1 +1; —4 —6 
21....| 402] -01 | +06 | +06 8 —17 2 | —3 | +2 
.. 0 +06 0 | +01 |} = 22... +7 0 2 | —2 
23. +01 +03} +01/ +01 ]} 2....| +12 +1 +5 | -9 
24 +03 0} +07; +06 |) 2%. —1 -1 +3 | -4 
25...| +03] +01} +03| +04 25_ +13 81, tbh hi ical 
26....| +01; +05} 0}; —O4 26... —18 —2; +6/ +13 
27....| +401 +06} +07) —01 —9}; —2; +43] +5 
28 =o1} 01} +404) 402 }] 38-- 7} =5) 41] =5 
29_. —06 | +07 | +02} —02 | iecd —1 —4 | —5 0 
1930 +01} +05| -06/ +04 ! 1930..--| +17 -6/ =I +4 
Base...| 742.4 | 744.0 | 746.0) 743.1 | Base_..| 29.83 | 29.73 | 29.73} 29.67 
= (+)_-| 47 | 61 58 | 49 || = (+)- 152 54 | 70 | 96 
Z(-)--| 58] 66] 75 47 || Z(-)--| 142 63 59} 103 
~ anes } -"] -8] 17 | +2 || a... +10} -9| +1) -7 
| | 
DARWIN, AUSTRALIA DUTCH HARBOR, ALASKA 
Lat. 12°28’ S.; long. 130°51’ E. 
-—-— ] [Lat. 53°55’ N; long. 166°30’ W.] 
; Inches | Inches Inches | Inches £ j ~] 
85 —2; +1 0 0 Inches | Inches | Inches | Inches 
SS. .. +4; +41 —4 —7 %..1° wif —10 +4; —14 
1890 __ -| —7 | —4 | —4 | —5 |, ae) +4 —5 +4 +13 
91 | —3 | +1 +1 +1 ite: aa +26 wf +7 
92 5 i TR. —3 —6 et +3] —17| +12 +11 
93 se A Vithes —4 | ~- 16...-| +36 +7 anf +12 
%....| -5) —2 si -3 mee fo +6 13 +8 
95 <4 0 —2 | —s 18.....;. +7| +23 +2 —10 
96. . —2.| Oo; +1) 2 19....| —2%| =—12] +413 +13 
97...) +2) +3) =I] 31 yop] 4144) goa] =n +1 
Sane OE 8, Sl Ee etl (se 5 7 
99....] 0 | 0 2 +3 2 | 413! <8 47 | 44 
1900 - | +4 | +5 —2 0 23. e Sats) —6 | —4 —21 
01. +2 +1 +1 +2 4... —4/ 6] 0 —2 
02... +3} ot] 48 Si} 25...) +5) =n -3| -13 
ate +6 | 2 | 0 —2 6... —27 —25 "te 
a —2/ —2 2 0 7 a a 
05_...] +4 +5 | 2 +1 3 = + at | ns 
5 --| Li 73 a + 20... +5| —4 —8 —18 
a8. q ba ree _9 || 1930... +39 | +3 +8 +13 
0O....) +1 -2 —2 -2i| BR 57) 29.77 ’ : 
we] Ml i] a) ol Be] ig] az] ag) me 
| ee +1 +3 +2/}5(-)--} no} ai 68 94 
Se +5 +5 0 i pres +8 +1 2 -—3 
13....| 43 a) 43 +4 | 
Se. ae pes Sie +6 
Sapo ogee t Rea) Bot = EDMONTON, CANADA 
a |} = -_ -_ 
1: sed el ctaet © ae (Lat. 53°33’ N; long. 13°30’ W.] 
__ +5 | +1 +2 +2 
1920... +1 +1 > - J Inches | Inches | Inches | Inches 
= 2 : 2 ° || 1890 1 5 5 3 
gen ee 4 lee Yee ret ix meee ee] ee) ee) ee 
Soret SEE RE ae +37 gpl] ul 4a} os a 
24...-| $2 | 0} 41 ri we et Pree | Bie . 
25__.. —4 —4 41 +3 + as } a = —3 
26...) +4 | ok =!il os.. | +1 -6| 42 re 
27. —4/  -1 0 on Sh, cat meee bee nA 
B...-} +2 | 0} +41 “te el cand ot. 
a) 3) a] Bl gt S5) 3] BR} Sl} & 
ow 9 ---- ~_ = 
sect. Vice | thst tea | Ge a oa ea oS 
Base...} 29.72 | 29.80 | 29.90 29. 84 ass ee - on - 
Z(+)--| 62} © 50| ~ 39 on a7. Bi ce | at 
Z(-).. 69 36 47 60 — an m i —— 
Pala —7| +14 8 —18 cone e +5 ry 
04__.. +1 +1 +1 +2 
| a +9 0 0 0 








6 Values seem about 0.4 too low 


_ 7 Mean of annual values for 1894-1912 is 29.6449 inches, and for 1913-30 is 29.6614 inches. A 
prior to 1894 not considered reliable. 
§ Record ceased with 1926, after which Mehavn-Stetnes was used. 














prior to 1911, but due to uncertainty in early 





record no correcti 

















Pressure departures foreign 
stations 

Year 
DJF |mam | JIA SON 
EDMONTON, CANADA—Continued 
Inches | Inches | Inches | Inches 
06_. - +8 -1 +1 
07_- +10 +4 —5 +3 
08 __ -5 —2 +1 +3 
09_- -3 +3 +1 +1 
1910_- +5 +3 +2 +5 
= +5 -—2 +6 +8 
12... +4 +3 +2 +1 
== -3 +4 2 -—3 
14_. 0 +10 —2 —5 
| ee 0 +4 +4 —6 
3.4. +5 -1 -—2 0 
a +1 +1 0 | +6 
18_. +3 —3 +1 +3 
19__ —5 | —2 cat | +4 
1920__ +13 —1 +4 —5 
lll —10 +1 -2 —2 
22... +6 -] +1 +2 
23. +3 -1 +2 +4 
24... 0 +4 -1 —4 
25. 2 +1 +1 +6 
26 _. —3 +4 +4 +4 
_ = -!1 +1 +3 —2 
28. +8 —2 | 0 +2 
29. +4 —5 —4 7 
1930... +3 -3 | —1 +2 
Base.../ 29.60 | 29.59 | 29.62/ 20.60 
z (+)-- 87 59 46 80 
z (-—)-- &S 69 56 61 
Bid ccd —1 —10 —10 +19 

















FREETOWN, SIERRA LEONE’. 
[Lat. 8°29’ N.; long. 13°09’ W.] 





- ~ 
< on 
' ' 
2ry: 
' $0 6 O85 


ms 


= 

oe 

ae 
1930___- 
Base __. 
2 (+).- 
= (-—)-- 
A 








Inches Inches Inches 
-17} - —05 


+46 
+26 
—21 
—27 
—19 


+03 
+19 
29. 641 
285 
284 
+1 





« 


+34 
+14 
—35 
—24 
—30 
+05 
+43 
+12 
-l1 
+21 
+42 
+33 
+20 
—10 
+15 
—27 
—28 





| 
Inches 
+18 
+19} +21 
+02; —29 
—19 —25 
—04 —27 
—41 7 
—13 —05 
—21 —05 
—07 0 
+03 +07 
+22 +12 
+18 +41 
+13 +07 
0 —05 
+10 —49 
+03 —18 
—34 —21 
—01 —18 
Re. —06 
—05 0 
+26 0 
-1 —14 
—16 = 
—36 +19 
+11 +21 
+37 +15 
+15 +12 
—18 —08 
+14 -11 
+02 —10 
—02 +23 
—02 +19 
—03 —4 
5 —19 
+03 +41 
+11 +19 
+29 +32 
29.701 | 29.668 
243 314 
238 305 
+5 +9 








GEORGETOWN, DEMARARA 
[Lat. 6°50’ N.; long. 58°12’ W.] 








—17 





Mob. Mob. 
—9 -1 
—3 —10 

11 —12 
—17 —12 
—7 -ll 

—3 0 

—5 —12 

0 —l1 


on has been attempted. 
ccordingly, a correction of +0.016 has been applied for the period 1894-1912. Record 
































Pressure departures foreign 
stations 
Year 
DIF |MAM}| JJA | SON 
GEORGETOWN, DEMARARA—Con. 
Mb. Mb. Mb. Mb. 
= , -¥ —6 +1 
a —10 -—7 +1 0 
99__. +3 +1 -l1 +5 
1900. _ +2 0 +3 —4 
a +4 —4 —17 —s8 
02... —10 —6 -9 +3 
_ +3 -3 —5 +4 
04__-. -ll 0 0 +3 
.. -3 -9 -9 —6 
06__- +2 +6 —2 —2 
= —10 —10 +2 +13 
08 __ +1 +3 +7 =o 
09. +11 -3 +2 —6 
1910_ —s —6 —7 +4 
z=... —5 +1 +7 +5 
a. +10 +7 —2 +5 
13_. —5 —5 +4 +4 
14__ +16 +22 +12 +7 
ee +6 +2 +9 +12 
i. +11 +2 +5 +3 
= +14 +16 +15 +13 
18__ +5 +4 +8 +14 
+11 +9 +16 +9 
1920__ +8 +21 +15 +16 
3 +13 +9 +13 +15 
. & +14 +16 +14 +5 
3... +12 +13 +14 +3 
+3 —3 0 +3 
= +5 —5 -3 -1 
= +5 +7 —6 -ll 
7... =i -—7 —5 —15 
— —14 -3 -3 —7 
= —s -3 —l -9 
1930___. —6 +1 -~3 —2 
Base___|} 1012.6 | 1012.8 | 1013.2 1011.6 
= (+)- 149 140 147 147 
= (-—). 183 156 144 141 
Bug o< —14 | —16 +3 +6 
GJESVAR, NORWAY 
[Lat. 71°06’ N.; long. 25°22’ E.] 
Mm. | Mm, | Mm. | Mm. 
ee ee a +07 —03 —10 
89__ —05 +22 —02 +27 
1890___- +10 +03 —30 +22 
SS +04 —04 +12 +19 
92... +03 +05 —08 —07 
Beet +39 —27 +02 —44 
a —49 +11 —02 +21 
ee +28 0 +04 —15 
BO. c0t —18 +03 +19 —01 
-_ +37 +33 +05 —07 
= 0 +39 —13 +11 
—16 —05 +16 —53 
1900__. +78 —10 —01 +04 
= —13 +05 +17 +02 
..i —02 +34 +08 +16 
_ eee —59 -l1 —10 +09 
04_...| +24 +08 -—01 —01 
—651 +04 +12 —0! 
06___. —36 —33 —02 +23 
= —37 —18 —10 
 -_ +02 +22 +04 +21 
09. —06 +44 —30 +06 
1910___- —50 0 +15 —13 
ee +03 —13 +04 —13 
= +28 +01 +13 +08 
= +07 —31 +13 —02 
14__ —44 —41 +16 —06 
15_. +13 —35 —04 +62 
16__-- —03 +36 —02 —12 
ee +25 —10 +11 —46 
8 —29 +26 +16 —15 
30.... +41 +03 —18 —04 
1920___- —28 —28 —ll +34 
ee +04 —33 —29 +09 
ime +15 —19 +01 —12 
_. Poms —15 +20 —4l —29 
a= +21 +02 —01 —05 
a —44 +06 +14 -—19 
Maced +30 —02 +15 +06 
27...-] +16 —20 +16 +02 
28...-| +13 +23 —22 +01 
Beds +87 —ll —20 —07 
1930___- —ll +13 +13 -15 
Base...| 752.0 757.2 | 758.2 754.0 
2 (+)... 5 370 246 311 
z= (-).- 516 351 260 331 
Risin +12 +19 —14 —20 
| 
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Pressure departures foreign 


Year 


stations 








DJF jaca | JIA | SON 





























Pressure departures foreign Pressure departures foreign 
stations stations 
Year Year 
DJF | MAM! JJA SON DJF | MAM | JIA SON 
HONOLULU, HAWAII * IVIGTUT, GREENLAND 
[Lat. 21°19’ N.; long. 157°52’ W.] {Lat. 61°12’ N.; long. 48°10’ W.] 
Inches | Inches | Inches | Inches 
—21 —13 +20 —10 o = ee ew . 
—47| +34) +43 +48 || S777 Th a = pie 
+8i) Fe) te) | 431 Tl ago] a3] ca] —s 5 

<8) +45) ~12) 201] on 7| +38! 47 28 
2 +8/ +11 — | 3° os | toe HH +18 
+49) +51 +1 Si o] ‘In| 2 mo tas 
me i | Re | ee ee ee fe 
-13 -9 -7 +21 ----| 42 _ y: + 

—7| -15| -26/ -14|| 95----) +05) —2) +20) +4 
—42| -16|) —21 405 ed A ee) | 
4) Sl 8) 3] g) SB] 3] 4) 3 
oe cel S| «285. Sl el Sel =o 0 
a. ve 1900...-| +68] +16 =§ —21 

13) +25 10 +8 | Ol 9 12| —33 3 
+15 +1 —4 —16 ----| i = - 
abl; sted! oa = Q2...-| +38} +14) 425| —21 

+2| +427 +16 - or = = i tt 
+54 | +22/ +436 od ee ae MR oie fe} ee 
+17| +442! +20 138-1 3) Ge i + 

7 ee) +5 || 7. ot ts 31 | ° 
+14) +33 == +18 || 08... ” st pe ~ 5 
+18 +19 -5 +6 0... 10 +98 -17| 4% 
+29) -40| 26 0 ' > t ret oo 

1910..--| +18} .421| +21) +42 

+6/ -16) —18 <3 it i4 3! 16 24 
Md) 40) “eee )) Sam S. Beerd 5S) od rs) re 

—6/ +4) 448) +20 ‘endl ¢ cael) coal Ge a 
—4| -61| -39/ -10}|/ 33-- ah eet coe) - 
+78} +12) —3| —18|| M----) 735] [18] <7) —27 
om) =8| am +17 || 15-- Tal ae) ee oe 
+15) 15 o| en os ¢ ante] “eek 

+9) 41 46 +8 7. +15) +52] +20] +9 

ae si 18_- +52/ —33/ +16| —15 
re = 431 =i 19_. +23] +16 +3/ +4415 

+5| —10 =i -9 haa at chant an Wipe 

-10/ +16| —17 a em ee 9 te Ee <2 
+15| -19| +12 —~i = eet od ie . | ate 
ad ial — - —dé - Tad 

21 Ss) tt] 0 om +3] +61 2 —2 

— +? — 3 i 35_- —30) +15 -22 | +6 
—o) +) -8) “81 & —29 | aaa oe +19 

30.016 | 30.053 | 30.023 | 30.001 gee Cl Wel iC Set | Pa 
457 393 340 a e- 28... .......1.-... 12 ee |" =93 
475 395 327 Se | ee i 2 es 0 eee :- 
aa: -18 —2! +13 +5 || 1930...-| —46| +413 +4/ +23 
IRKUTSK, SIBERIA Base...| 748.8] 756.2| 757.4 | 753.3 
[Lat. 52°16’ N.; long. 104°19’ E.] + a fae — oa = oo 
ead PT « ‘ 
Mm. | Mm. | Mm. | Mm. A....-- +8 =e | —10 | +5 
—21 Ba +2 re JASK, PERSIA 
> ee ry At [Lat. 25°45’ N.; long. 57°45’ E.] 
—22 +6] +10 —8 ] 

—5 +8 +6 +15 Inches | Inches | Inches | Inches 
+23 +2 +2 +4 93....) —15 -: —7 | +7 
- 3 Pe Me ae —10 +45 +22 | —1 

_ 95...-| +11 —s§| +20/ +14 
+9| +18 0 —6 || 96....| —13 —4/ +14) +30 
+9 +6 +2 -1 97....| +23 +6} +14 +13 
+10 4+9/} +12 —4|]} 98...) +7] +447] +42) +20 

—6 +6| +17 +29 || 99.---| +451 +5| +30/ +31 
+11 +9} +10 —2 || 1900....| —47 0 ~i| +27 
+11 0 +7 -7/|| O1..-.| +40] +410 4+6| +17 
+2] —-13 +8 —6{} 02....| +33] -37| -13] =f 

—7 is | —2 +3 |] 03..--| +20] +17/ +35| —~9 
-13 +5 +2 +5 |] O6..-.| -—8| —%!| +7] —120 
-12 +7 +2 —5 || O5...-| -2/ +15| 413) +4 
=) 23) Ss) Re. ath dae) tal. 
aie -. _--| 22 | | +1] 
+4 +1 —4 -} o.-..| +7] +423| +7 +6 
—20| +13|} +11 —1 |} 09. =3| +8| +3| —3 
+3 =g =§ +5 || 1910.---| 49} +1) -11| —39 
-5| —10 +4 —8 “....1 <1 =< +7 | -9 
—3 o| —11 +19 |} 12.-.-] -12] +24] —16 +18 
+3 0 -4 —2 13. +2) —2% -3 +11 
—21 +3 -8 —3 14._--| +16] +16} —25 13 
—9| +12 =} —7 15....| +81| -—15] +7] —32 
+18 +3 0 400 ©...) > <8 +2| +9 | mp 
+20 +9 —12 0 17....| -—34| -—17 —12 | —30 
+21 -5 +4 —8 18. +20) -27| +16) +12 
=} -8 ~9 —10 19..../ +12 +2 af 2 
+14 +2 +5 zi 1920... =§ =F anf —26 

-4 0 15 1:31 —88| <8) <3] —1¢6 
subd ciett «<6 —3|} 2...-| -—23] +6] -si| 17 

+10} 18 +2 —5 || 23....| —41 +9 +6] +428 

=F +6 +1 -11 4....| +2] -16] —29| —6 
—3 =3 -—6 —4 || 25....| +29] —30 ang +28 
+1 0 —4 +4 = +23 +45 —23 | —8 
+11 +3 -4 —14 a... +19 —14; +3| +17 

0| —13 +1 +4 |] 28.- 2} —36 -1| —4 
+21 +4} —12 <5) (20...) —15| -19| —22| +9 
-12 +4 +14 |} 1930.---| 42] —-1 +6] +15 

727.5 | 721.9] 715.9! 723.9 || Base_..| 30.046 | 29.810 | 29.500 | 29.866 

216 132 129 157 || 2(+)-.| 359 354) 285| 320 
213 147 112 151 || B (—)- 354 343 | 287/ 333 
+3| —15| +17 +6 || 4......- +5! +11} -—2) —13 



























































® Record prior to 1892 not considered reliabie. 


10 Mean of annual means, 1892-1920, is 29.832 inches, and for 1924-30, 29.803 inches. 
11 Mean of annual means for 1889-1902 is 762.194 mm.,; for 1903-17, 763.195 mm., and for 1918- 


1889-1902, and +0.8 to 1903-17. 

















JUNEAU, ALASKA 
(Lat. 58°18’ N.; long. 134°24’ W.] 





























| Inches | Inches | Inches | Inches 
09___. —5 +3 —7 -4 
1910___- +3 —2 +4 0 
=... +1 +4 +5 +10 
12.. —4 +5 +3 —7 
7. +3 0 —3 —12 
14.. —12 +7 —2 -y 
15... -3/ -3 +4 —10 
16 +5/ —5 —3 +8 
mJ +9 +3 +3 | —1 
18__- -1; +43 0 —2 
19....| —14| —-2 +5/ +16 
1920. +24); -—1 0 | —4 
21_- -| —19 | 7 —2 | —2 
22....| +13) —1 +6 | = 
eS +9) +1 —1 | +2 
24_. —12|; +5 +1 | —6 
25 —2); +3 0 +9 
26. —17; -2|} <5 | +5 
7 —9} -—3}] +2] —2 
28..... +11) —9/} +3] +] 
29 +15 0; -6| +16 
1930. +7; +42| +3 +3 
Base_..| 29.85 | 29.91| 30.00| 20.82 
= (+)--| 100 | 40 | 39 | 7 
= (-)--| 98 | 31 29 | 60 
B.t.. +2; +9/ +10; +10 
| | 
LAGOS, NIGERIA 
[Lat. 6°27’ N.; long. 3°24’ E.] 

Inches | Inches | Inches | Inches 
= Bs Rae. | - 
92....| —20} —10| +14] —7 
93. -| =19| <=«§ | —18| —16 
O4....| —25] —1] +12 +1 
9%....| —-M4| -8 +7} —16 
%....| —-9| —6| +38 | —14 
97...-| Oo; +5 +12 +12 
98....; -8; -6] +13} +13 
99..... +28; +23) -—-1 +13 

1900_-.-| —6 | +6 | +3 | : 
Ol....| -—5} -—5] —2 +33 || 
02....;. +21; +3] -30] +30 
03....| +60 +54} —18 | —6 
O4....) +65 —2 | +20) +3 
ee +20 —34 | +23 | +19 
06 +28 +19 —4 | +5 
07..-.| —23 —17| +6] -9 
ee. —8 —-14; —13} —65 
09....| —29 —17 —19) —26 
1910....; —20 —37| —24 —17 
is | a +10 +34 +15 
cca). hi, | ee +2); —1€ 
13....| —19| —18 —4 | —3 
14 +18 | +13 +32 +10 
15_. +7 —2| +21; +23 
16 +11 +5 +5 +1 
17....| -8 +24/ -8| —5 |} 
<0) - a -1 +4 | —4 
19. +11 +31} +17) +17 
1920 | +14 +19 | -9 +8 
21....| +13 —26 —33 —11 
22....| —12} +3] +41 —12 
23. +5 0 +10 —2 
= +7 -8/| -13| +22 
....] 22 —9} 40) +7 
26....| —22/ +20/ -10| —2% 
27....| —24} -12} +10 +31 
28_. —ll|; +8) -1 -9 
20....; —1| =—4] -30| +10 
1930....} +12 +24 —20 +4 
| | | 
Base_..| 29.798 | 20.796 | 29.889 | 29.840 
> (+).- 302 | 7 305 | 277 
= (-) 284 276 310 | 264 
A....-..| +18| —-9 —5| +13 
i ' 
MADEIRA (FUNCHAL)! 
[Lat. 32°37’ N.; long. 16°54’ W.] 

Inches | Inches | Inches | Inches 
$8....| —24| oOo; +8] +2 
80....; +07| +14) +6] +10 

1890. +4) -1 +8; +19) 
wall —8 | —1 | —3 | —5 | 
92....| -14| -14] +6] —2 
93....| —12 —25| 10) -4 
O4....) +11) +3] 45 —13 
95....| —39)/ —2) +5) <i1 
96....1 —1l) +14} +51 —2 

















~2 || 





























Pressure departures foreign 
stations 
Year 
DJF |MAM/ JJA | SON 
MADEIRA—Continued 
{ [ 

Inches | Inches | Inches | Inches 
97.--.| +15} +12] +2] +l 
98... +5); —2 +2 | —2 
99. —6|; -2] +4] +3 

1900... —11 +3} +4) +16 
= —2 —6 +2 | +35 
02_. —16 | —1 | +1 | +3 
03. +1} +4 —5 +5 
04_. +9) =—4/ =-1) =16 
05 +15) +6 —2 -—6 
06....) +11) =13) -5| <3 
O7....| +12) +2) 1] -9 
O8.-..| +7] +13 —1; 10 
00..... —2) -10| +2/ -9 
1910_...| +10 +3 | —2 | -5 
i cl: he | 0 +2 | 0 
] 12....| —20/; +10] +4 +5 
i} 13. +2 | | +1 | 0 
gs. +7} +24 +4 | —7 
16... 23 | 2 | —3 | -3 
| 16.- +19} —i1| -1| +410 
17. —42; -—4) +5!) +20 
18 —20 G1 . mG) eet 
19. +5| +10) +1} -9 
|} 1920....} +15 +5 -—3) =I 
i a +6 | +12 —2 | —5 
| 22 +22/ 4381) 44] -6 
| 23. +27 | +2; +6/ +4 
|} 24 —4 —19 +6 | +7 
| 25....; +22) —10 -8| -17 
| 26...) —22/ 43) -10) <i 
27...-) +1) +5 —6 —14 
|} 28.--) +6) -14) =17 +8 
| 929----| 14] —20 —6 +3 
1930. ._.| —9 | —5 | —4 | 0 
Base 29.654 | 29.634 | 29.642 | 29. 632 
Z(+)-.| 266/ 179 | 93 | 162 
= (-). 276} 169 | 04 | 169 
(eee | —10 | +10 | —1 | —7 
MADRAS, INDIA 
(Lat. 13°04’ N.; long. 80°15’ E.] 
| 
| 
| | Inches | Inches | Inches | Inches 
| 88...) +17 +9| +27| +28 
|} 89....| +31 +31 -—9| +33 
|| 1890....| —25 —29; +21! 2 
|} O---] +9] +418] +17] +18 
| @2....| =—6) =—43/ -—13| 12 
|} 93..--) +8 | 0; +13; +2 
| 4...) +7) =16) —12] —4 
} 95.22:] 412) +8] 411 +19 
|. ead “Ol | tae +18 +27 
|} 97.... —1; +6) =—5| —3 
jj} %8.---| —13) 8 | 0; -123 
_ —8 —1/) +16 +38 
|, 1900. __| +19 +30 | 0 +17 
jj} OL... +5 +19 +2 —12 
_ = +35 —2 | +4 +35 
1} @3....| +16 +11 -—15| 27 
i | —5 —14| +10} +32 
} 05....| +26 +17 +14 +19 
|} 06... —14/ +11) -1/ +12 
! o7....| —20| +14| —2 —5 
| @....] <6]  =—§] +47 —7 
i}. @0....)  =gg | —10 | +0) = 
}} 1910....| —36) -14| —12|  —32 
} M..--| +416) —1L| 415) +415 
| Bade +23) 17] -1 
= we | —17 —5 +20 
| MM...) 443) 427) =-5| = +427 
i $8...) 43] 46h) “eS ° = 
|| 16 +2 | —5 —18 | —55 
— m —11| +3| -18| 4 
= —-24) -10/ +21) +13 
19... +13} 421) —-—5|] —7 
| 1920_. -10}; —5| +8 | —17 
i 1. —-20| —34| -17/ +31 
22....| —3| =-8| —13 —14 
| 23... —9; -8 —11 —3 
|} M....| +2/ =-—9] —26 —20 
} 25...) —16! —12} 46] +27 
26....| +28 +36; -3/ <—13 
|} 27----] —2}| —a3| +4] +10 
| 28... +13} -—-16; -14/ 10 
}  20....) —46) =—-2) -13) <1 
1 1930....1 —11} —10 | +3 | —2 
|| Base...| 29.947 | 29.797 | 29, 688 | 29. 820 
i] (+)... 336 302} 226] 392 
|] B(—)_- 319) = 321.) 227 | 407 
i Cale +17} —19) 


=t} —15 
il - — 





Accordingly, 0.29 inch has been added to record for i924-30. 
30, 764.040 mm. Accordingly, & correction of +1.8 mm. has been applied to the period 
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Pressure departures foreign 


stations 
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MAM} JJA 
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MALDEN ISLAND (8. PACIFIC) 
(Lat. 4°01’ 8.; long. 155°O1’ W.] 























Inches | Inches Inches Inches 

ee Ee +14 +35 +5 
= +6 +22 +23 +34 
92_. +24 +13 —6 -2 
93... +9 +29 +21 +13 
04_. 49 —6 ge ee 
95. -l +4 —5 -3 

= —20 —7 —2 —12 
97. —28 +1 —1 +3 
_ ae Ee fictecona +14 —2 
99....| +18 a eee | ee 
| RR RD PS ae ERS Ee 
Ol... —15 —14 +23 +49 
02... +24 —13 —28 —18 
03... —33 a ee +35 
| SRS ES —2 +2 ~17 
05....| —31 +2 —15 ard 
06_... —6 +24 —19 —26 
ae +9 +8 —15 +19 
isis —21 —13 +2 +9 
09... —1 -4 +2 —13 
—20 —23 +7 +12 
os +1 -5 -—14 -13 
oo Oe eek Ee -—2 
13....| +30 +13 Cg ae 
| —7 —11 —31 —30 
15_. —38 —-233 —16 —l1 
16_. +13 +6 +14 +28 
a... +58 +30 +36 +41 

, = +29 +2 tn) To nkawoee 
Ee ek Es Ee SS ee 
. eS eee See Eee Se 
, a PS a Me a 
, ae -7 -7 —¥ —12 
ae 46 |. 2-.50 —20 —42 
24....| —25 EE DP cnsnadlicasbute 
| BREE a PE, —45 
Base__.| 29.839 | 29.853 | 29.865 | 29.873 
Zz (+)-- 244 168 189 248 
Zz (—).- 253 168 183 251 
CPE —-y 0 +6 3 

MANILA, P. 1." 
[Lat. 14°35’ N.; long. 120°59’ E.]) 

Mm. | Mm. | Mm. | Mm. 
+8 +6 —2 +11 
89... +8 +10 +9 -1 

1890_... —10 -1 +8 -3 
es +5 +7 —1 +4 
+3 -1 +6 —6 
== +1 0 +6 -1 
= +1 -—2 +4 -3 
a +1 -1 +1 +1 
= +7 —2 —2 +7 
= +9 +2 +5 0 
= —6 —10 -3 -7 
99... —-8 —2 —2 +3 

1900__.. +4 +8 -1 -1 
= +6 +4 +1 -1 
02... +3 +2 —4 +11 
03....| +13 +3 +2 -3 
04_- —12 —-6 —6 +4 
05....| +10 +8 =) +7 
06_... 0 0 +1 —10 
_ = —2 +2 -7 +1 
-3 -3 i] —6 
= —8 —4 +3 —u 

1910... -y -7 +3 —2 
/ 7 —6 -1 —-5 +9 
ee 4+8 +5 -1 -5 
_ ase +5 -3 -1 +7 
. = +15 +5 -2 +12 
| +8 +9 +1 -9 
16....| —18 -4 0 -—8 
a —10 —7 0 —5 
. ee —7 -1 -2 +5 
19....| +11 +2 -3 +3 

a +3 -1 -y ree 
ined —5 -1 —4 +4 
_ eee Pau -—2 —6 =. 
—6 —2 —4 —4 
ee “4 —2 +1 +1 
. ee —13 —1 —4 +8 
26....| +14 +8 +5 = 
. 0 -—6 -1 +6 
| = +3 —5 —8 -4 
—2 +2 +1 0 

1930... . +6 “+3 -1 +13 

Base...| 757.7 | 756.2| 754.3 755. 3 

z a 156 90 58 117 

z(—).- 127 75 80 92 

* ead +29 +15 —22 +25 































































































Pressure departures foreign Pressure departures foreign 
stations stations 
Year Year 
DJF | MAM} JJA SON DIF |MAM| JJA SON 
MARKOVO, SIBERIA # MIDWAY ISLANDS—Continued 
(Lat. 64°45’ N.; long. 170°50’ E.] 
Inches | Inches | Inches | Inches 
19... +118 +2 +11 —13 
Mm. | Mm Mm. | Mm. 1920__.- —37 —27 0 +41 
. = +13 +13 -3 | +5 —39 +25 —7 
96... +41 +12 -1 +47 , +36 +24 —30 +18 
ae —21 +42 +7 +14 _ —il4 —37 —42 +4 
_ +7 —14 +9 +25 +37 —-17 +39 +30 
+8 —16 -—2 —18 25.... —53 ot —16 +9 
1900___. -4 +3 —21 —39 —66 -—7 +7 —id 
+10 +27 —l1 —13 —20 +27 +24 —62 
—27 -ll —-8 —45 == +58 —40 +13 +40 
iced —13 —12 +13 -1 . = +19 +55 —-12 —24 
04_. +8 —18 0 —3 |} 1930_... —28 +1 —56 —71 
—24 -2 +2 +12 
ae +31 -—4 +7 +7 || Base_..| 29.999 | 30.097 | 30.070 | 30.028 
== +2 0 0 +29 |] Z (+)-- 501 298 235 246 
—38 +24 +3 +3 || 2 (—)-- 499 302 238 244 
= —4) +26 -9 on © Bios +2 —-4 —3 +2 
1910___. -—7 +5 —1ll —10 
ics —6 —27 *+9 *—3 MONTEVIDEO, URUGUAY 
12._..| *—20 *—28 *—2 *—26 
13... *—5 *~9 +9 3 [Lat. 34° 52’ S.; Long. 56° 13’ W.] 
i) —is} fa} au| a7 
15...) — 1 = 
—| «bl gent —l =n og | Ot | 
| oe +51 —7 —5 +23 a: +3 an +3 +8 
18. __ —22 +4 +25 || 1990....|  —5 a +7 0 
| +15 —11 | *+16 *+26 ss —7 +8 al +2 
Base...| 760.0 760.1 755.0 757.1 —— 43 Bx be re 
* it}. - 103 211 O4....| —5| +15] +16 +2 
Z(—)--| 242 201 92 204 95...-.| +7 +2 +1 +4 
Tee —10 —1 +11 +7 06... aH +14 +12 -—7 
iste —5 20 16 
MEXICO CITY, MEXICO 98__.. —10 —10 Me tio 
[Lat. 19°26’ N.; long. 99°08’ W.] en TS) SS aS eS 
Mm. Mm. Mm. Mm. ae —25 -1 —12 -—2 
__ —-5 -1 -1 +3 02.... —2 —5 7 -—2 
1890... +6 +2 +1 -3 @.... +4 0 0 -2 
_ a —4 —5 +3 +1 = -1 +1 —il —4 
Tiond -3 -3 —2 —2 05..-.- +6 0 —10 —4 
= -6 -1 -—7 -4 = +16 —3 —-1 -—3 
ead +1 -1 +1 0 == +6 +8 +4 
95.... —5 —2 0 —5 = -3 +7 +18 +2 
96... -6 0 0 -4 09.... +5 +8 +20 0 
a —3 0 -1 +3 || 1910_..- -3 +13 —5 +11 
 _ —-2 —-5 —6 —-o , ee +11 +10 +6 +7 
99... —7 -5 aes] —6 ee -—7 +6 +3 +6 
1900__- —10 -9 -7 —3 , Je +3 -8 -8 +1 
—2 —5 —10 —2 . ae +8 -3 —26 —12 
ical —7 —10 -Y -—7 = +6 —l1 -—7 -1 
oe —4 -1 +1 +6 ae +3 0 +11 —6 
04__.- +4 0 +3 +2 cod -1 +19 +14 +11 
05.... +7 =) —-5 0 = -1 0 —13 -7 
a: +3 +6 0 +1 +4 -y -—1 —l1 
+Y +5 +7 +2 || 1920... +3 —6 +9 —5 
= +7 +5 +5 +2 / ae. —10 —7 -3 +20 
09__ +8 +1 +2 +8 Micood —15 —2 —11 —6 
1910___- +5 +7 +2 +1 = -3 —13 —22 —7 
ee +10 +6 +5 +3 -1 —5 +7 +6 
= —5 +6 +5 +2 ee -—6 —20 —2 —12 
= +2 +3 +3 +1 RE —-2 +1 —12 —19 
= +4 +6 +8 +2 . -—6 —5 —12 —5 
=! +4 —2 +4 +7 . 2 +6 +1 +15 +7 
ee +5 +2 —4 -1 ER -13 +2 —14 —l1 
= +2 -1 +15 +16 || 1930___. —14 +7 +9 +12 
ae +5 +8 -—3 -8 
Bk RE ee ee ase_..| 756.6 759. 1 761.1 759. 5 
BR Mane Se ee See = {t}-- 128 150 205 156 
, ee +3 +1 +2 +2 || = (—)-.- 145 129 212 148 
Tem +3 “ * 3 * Nae —17 +21 —7 +8 
ee: 7 - 
ea 7 —6 +1 +1 MOOSE FACTORY, CANADA 
, -1 -3 0 -6 ola’ NY oer 
6... -9 +1 -2 ae [Lat. 51°16’ N.; long. 80°56’ W.] 
Meno +4 -1 +1 -4 
ae +2 -—4 -3 0 Inches | Inches | Inches | Inches 
= -—7 —4 —l —6 = -7 +7 > . 
1930... -1 -3 +3 —2 Pas —5 +3 +2 
ead 0 +8 -3 —5 
Base_..| 585.04 | 584.47 | 585.12 | 685.16 04... +7 +2 -1 -—6 
Zz (+)-- 104 59 78 63 Tienes —6 +1 —12 —15 
z= (-—)-- 87 75 69 81 96... —12 —i11 -—12 +5 
ees +17 —16 +9 —18 +7 +6 0 +6 
=e +4 0 +1 0 
MIDWAY ISLANDS (N. PACIFIC) ’ eae —8 =] +2 +5 
19° NT: ° 1900_..- -7 +4 +1 +5 
(Lat. 28°13’ N.; long. 177°22’ W.] he in 44 +1 42 
-1 +3 -2 -4 
Inches | Inches | Inches | Inches Se —5 +10 +4 oO 
ae —16 | +100 —13 +5 +4 +1 —2 +2 
ee +12 —10 —8 —24 —— +7 -8 +3 0 
ae +64 +62 +21 +4 06... +6 +2 +1 +11 
15..--| +152 —15 —41 -7 +17 0 —5 +1 
id —87 —20 -Y —22 Sete -—3 +2 +5 —6 
17_..-| —130 —66 +95 +72 09_._- 0 —6 +1 +7 
= —48 +27 —l1 +23 || 1910._-- 0 —5 —2 -l 




































































Pressure departures foreign 
stations 
Year 
DJF |MAM| JJA | SON 
MOOSE FACTORY, CANADA—Con. 
Inches | Inches | Inches | Inches 
,  EBaet +7 -2 -2 0 
BB. cnc -1 0 +1 —2 
ee —5 +4 +4 +4 
. +8 +7 +7 
| = +15 +8 +13 0 
| ae +11 -9 —6 —1 
| ie —8 +7 +2 +7 
18_._. -1 +3 +7 +7 
= -3 +8 +2 -3 
1920.... +6 —10 +7 +4 
TF od +5 +6 0 -—3 
OE Tikeawad +4 +3 
23.... +6 +1 +4 +4 
ee +4 -8 -—6 —4 
|, et +4 0 -—4 -3 
. —12 -2 -3 +5 
a +3 +6 0 —5 
= -8 —12 -1 -8 
29.... -7 —ll -9 0 
1930... a —15 =5 -9 
Base__. .97 | 29.97 | 20.85 29. 90 
= i a 118 107 74 87 
z=(-).. 110 100 78 78 
Se +! +7 —4 +9 
NOME, ALASKA 
[Lat. 64°30’ N.; long. 165°24’ W.] 
Inches | Inches | Inches | Inches 
08_...| —216 +09 +73 +39 
= +15 +40 —47 +127 
1910... +16 —26 —05 +46 
ee +43 —59 +81 
. =e —98 —173 —66 —164 
13_...| —09 —52 +19 —53 
14__..| —122 +88 —56 —24 
15_....| —116 —60 +110 —54 
16....! +204 +40 —36 —55 
17....| +154 +63 —21 +125 
18....| +176 +71 +61 +21 
19....| —184 —42 +61 +118 
1920....| +150] +114 —84 —40 
21....| —100 +40 —33 -31 
22....| +20 +23 +14 0 
23....| +119 +72 +67 —166 
, wae —18 +04 —12 -ll 
25....| +135 —140 —35 —81 
26....| —132 —90 +56 +59 
a —90 +131 —69 +164 
| — 9s —13 —58 -—70 
= —65 —31 —28 —52 
1930_...| +190 —-10 —03 +107 
Base_._.| 29.807 | 29.859 | 29.850 . 708 
>>} ok 1222 695 542 811 
Zz (-). 1248 696 801 
ps: —26 -1 —ll +10 
ORENBURG, RUSSIA 
[Lat. 51°45’ N.; long. 55°06’ E.] 
Mm. | Mm. | Mm. | Mm. 
a —7 —24 —2 —29 
89_... +35 +16 -3 +28 
1890__.. +23 +12 —3 -—3 
= +34 +6 +7 —16 
—19 +13 -1 +13 
93.... +16 —17 -3 —17 
94... —15 +18 —14 —13 
= +20 —19 +3 —10 
= —24 +13 —2 +18 
= +22 +17 +11 —19 
98...-| +26 +45 +3 —9 
99__.. —50 —12 +4 —5 
1900__.- —13 -9 +11 
oe —21 +7 +4 +8 
= —2 —3 +2 —20 
03....| —69 +25 +17 —20 
Gh. won +14 +39 +1 +17 
 _ —30 +9 —10 +3 
= —5 —19 —12 +14 
ae —4 —1 +15 +18 
= -—17 +16 +6 —10 
 - +5 +20 —4 +32 
1910__.- +18 —-6 -—7 +17 
= —12 —6 +11 -i1 
= +11 -§ +7 +23 
—23 —14 +8 —25 
) -—77 —29 -9 —4 
Pees +30 —13 —20 +7 
-ll +25 —3 +22 
| ee —18 +1 +12 
Bisa +9 —16 —5 +25 
Tsoe +35 —16 5 +2 














2 Values for 1888-1920 are given in W.W.R. as station pressures, and those for 1921-30 as sea-level pressures, A correction of —1.35 mm. has been applied to the period 1921-30. 


12 Values marked ‘‘*” are 


ased on inter 


1 Mexico City values for 1889-1920 and 


lated monthly values from nearest available stations. 
acubaya values with correction of +3.3 mm. to correct difference of elevation (50 m.), 1921-30. 


18 Data for 1888-1915 and 1921-30 taken from W. W. R. and those for 1916-20 from R. M. 
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TABLE 11—Continued 



















































































































































































Pressure departures foreign Pressure departures foreign Pressure departures foreign | Pressure departures foreign 
stations stations stations stations 
Year Year ; Year Year ioe 
DJF |MAM| JJA | SON DJF |MAM| JJA | SON DJF | mane ‘ITA | SON DIF MAM | ISA | SON 
ORENBURG, RUSSIA—Continued || PONTA DELGADA, AZORES—Con. || PORT MORESBY, BRITISH NEW QUIXERAMOBIM, BRAZIL 
GUINEA—Continued 
[Lat. 5°16’ 8.; long. 39°15’ W.] 
Mm. | Mm, | Mm. | Mm. Mm. | Mm. | Mm. | Mm. 
1920....| +13] 421} +5{  —i6]] 07...) —53| ° —-20] 41 +9 
a---} —4! 416] -13| -19]] o8---| +30) +21] +5] +414 Mm. | Mm. | Mm. | Mm. 
22.---| —12} -28| -—7| -—12/] o9-.--| 417] —22] +18 —8 +3|  -3| +2] 
23.. +9) -15|} —11 —3 || 1910.---| +14] +16| +7] —10 =i: 41° <4 | 4 
24. +21} +17] +25 +2|) icc] +7] +10] -2 0 1 o| -6 +3 
25.---| —2%| -15| 6] —g6]} 12---| 55] +18] +4] +10 —3} +1) -4| -2 
26. o| 2] -13 o}] 13----| 4] +24] +14 -3 ; o] -=—8| <6] ‘aa 
a7.---| -—3] -6] +6] —s5]] 14--| -4| +ar| +41 -5 o| +5] -5| +43 
8.---| -19| —¢] —4} 43511 35---| 417] +7] —13 —8 471 <-8| 48 +4 
29.---} 443] -16| +15] +20]] 16..-] +15] -14] -9] +6 —| —4| + +2 
1930.---} +35] -17] 1 —1]] 17-2) -41| -29] +8] +82 +5) +4| 42 =4 
18---| +18; +1| +2| +412 -1 o| 2 =} 
Base...| 757.9] 754.7| 748.8| 755.5|| 19.---| —16| +5] +17 —§ —i —<l w« -3 
Z(+)--| 487] 335] 150} 307 || 1920.---| +44] +10] +4 —2 -3| -3| + -4 
z(—)--| 486] 339] 167 313 |} 21...-| —1| +20 o| -17 —4| =<4 0 -5 
ls +i] —¢| -17 —6|| 22 --| +29] +20] +18] +26 —i <1 << —2 
RRB: Al #] 8] 
PERT STRALIA #8 oe - 7 
> ae os 25....| +27 +7) +14 —18 soot =~ Oe +1 +3 +2 
(Lat. 31°57’ S.; long. 115°51’ E.1 26....| —44 —6 —10 —5 +11 aN +7 +7 
c) ial Bla). 2 1 al 3) 3 
Mm. | Mm. | Mm. | Mm. -oo= 1 7 ~ 1 - me " “i “ 
| a] “io| “| Mel | 3B] A] a] ie ala a 
89.---| +12] +11 =7 —13 ---| +1 - - -1 ae eis -aat. ve 
| «na | 6X8] sar] r0 || Base.-.| 705.9] 765.6) 764.4] 765.2 —1} +1] -2| 0 
a.--| +48] +3] <3 0} 2(+)--| 432) 302) = 198 7 +3) +1) +3) = +2 
a] oe] a] 8) a fe) 3S] 3S] SS +6 is] +o] 0 
94. +3] -13| +6 og 4----| + “ ~ - = ie 1 a | 4 
eo] a a) al a ie ie Be 
gen.) 53) +15] 0) 4 PORT AU PRINCE, HAITI | $8] +2 0 | =1 
de Sb a me = (Lat. 18°34’ N.; long. 72°22’ W.] -1|/ +2) 0 +2 
1900_- +9/ +9) —22 331 4s| 28] an 
ie +3 1 +7 +10 Mm. | Mm Mm Mm | 
Se 8) ae. Ser ce Me _.| 740.9! 741.4] 743.1| 741.6 
ae Sad. Sh, ee ee vee (TO t Pte rt +3 || Base...| 29.781 | 29.821 | 20.870| 29.860 ||2(+)..|  60|  64|  56| il 
os] saa] —u| sas] eo] “o} 28) 55] SS zc gee) gn | | as ec] | | | a 
06_ 0} -1) -1} -—ui} 2) -3| +3/ 42 +a 8 SS0-4 ee 4 pS Be AER. PB 2 
S--) 8 ee Sel BS Stl. SS! lS RANGOON, INDIA 
S10 Bl Sl Bl Biss: Sil i se CS PUNTA ARENAS, CHILE : at 
1910 __. +1 st —10 49 3 onl, +2 +3 —2 (Lat. 53°10’ S.; long. 70°54’ W.] [Lat. 16°47’ N.; long. 96°13’ E.] 
a) BH] Bl OR] Bo) a) a) a) S cine poy LPS 
13..--| +5) +8] -3 +4/] 99...) 43] 43] -3 —41] 99 _ =. _ oo ae | | ee ee 
4...) +0] yu; +2 eee se +3}] oor] 23} Fas) 72] 8H woot] T) 43) Ht!) Fh 
eo) el el cel oe ae) Sl] SS) OCS oe ee el oe ol 4! 48] ole 
16....| —12 —4| -12 —10 |} 02....| 4 —4 —4 +411 oo] =a9 —s| +23 7 92..| —o7| —38| 405] —32 
17 —6| -4| -22/ —-18|} 03... o| -5} -2 131 S--| <8 et sae ood ol ol dels 
= 1 oe, se =. oi sei oS) CO ER a as se]. os +5 || 94.---| -—01} 23] -05|) 411 
= Ti. 4) 3] a. Se. Sl. 2S oi 95.---| +1] -e0] -a1| +10]] 95...-| -12| -0s| +01| +10 
_ +5 a +1 Ee sen Gee?) lee + | eer 73] 96.---| —18| +1 —33 || 96....| —o4| -08| —o1| —o8 
= | Erm. 4 Fe eee al. cdl |S ea oe ae “1 || o7c:]} F02| For} =02| —os 
22 —u| -2| 47 -1]} @.---| -3| +5] 483 <i oi isi mi is 334° 1 el cn) el oe 
= ryt Eee 7 TO soa ss) Set xii} o.---| —13| —41} +2] —18|| 90...-| —17| —14] +04 +30 
on. SE) TS), ee ee ee $2] 1900----| -36] +81} +82} -12 || 1900-227) -o1| 424) -—m| ou 
a) ae) al YS SS) Sl OSE aly se ere a) 48] se] a] <a 
eng? SPs 34. a8 ood Sel eel Fe || acc] -19] =n] -10/ 12] 027---] +24] -09] -os| +82 
Seg Cees + lien | Pie... ct] TE eee as 7 Ae 4 De Toi} os] —4| 27] 22} —a1 || o3--.-| +23| +07} +08] —07 
egg: teins | fies + ry t aiero ns 4 Be 4 ib 4 Be +31) osc] 420] 412; —6] —36]) 04:2-:| -0s| -08| —17] +03 
4 Sal Sl) Sl OR Sd SSS Se Si a ee 4 el 6 <ek e +14] +28) +01) 417 
cougnam (Sieked Gaited (ted ad Ree Oi ee Sf Eee fe) re O|| 06...) —14| +403) +18] +04 
. | + 3) TF) 07] 5) +a] 490] 9474) 07----] -10] 405] 08} —14 
Baso...| 750.8 | 762.9) 764.0) 762.6 ooo — = 08 +14|/ -13 —8 —30 08 —0 | -13) +05) —15 
Z(+).-| 137] 134] 201 is7 || 30.-.| -6] <8) +1 sil] coc] Tis} | —os| Fa8|] coz] 9] =} fo] x 
oS SS ee. 8) ae 78] aba eed el) ae] a] elem) <e!] el tu] oss 
sansca 101-8). =8! =i 3--- 4 et ee tei] ut----] +24] +21] +8] +23 u---| =03| 0} +03| 415 
rowta pecans, azonmey | Bc] 8] 33] He] $] Bo) Sa) FB) AR) SR) Bo] Be) ag) Sel is 
[Lat. 37°44” N.; long. 25°40’ W.] 7] $8} xs] “ol Fal] Moc] 413] tea] 43) tal] uacc]) fez] 436] -13| +22 
o.-.| -1) +1] =< a8 S| Tei =e) 38 an oot tel let inl = 
Mm. | Mu. | Mm. | Mm J...) F3) +3) —1 “9 eo tio +21 +3} +19]| 17. =u! =10| +05| —25 
S| se) et a a 48 = =i i oe —39| +22 —3 | 18. —033 | —O1; +17) +17 
=~ : + t os (ee = re 19....| +21} +10); —14 —18 19. +18 | +12) +05 +15 
woe Mj ie 4 ee dhe I i! ed a —6| -1| —27| —12/} 1920 +10| 0| -13| 15 
aoe Ba Re | ie | a.-| —17| +7] —20 | Mc] =23! -06} -03| +24 
92.---| +1] -19| +5 —4 || Base...| 758.7 | 758.0] 7582| 756.6 sc] TE) Al) x2) Tey a) x8 2). a 3 
| Sal al asl <wleeeyT Sl ce 8 ° “2] +30] 16} +37] -0]} a3222] -14| +03) -23| 403 
oo Be 1 te | ee fe 7b cones 2.---| +87; —5| —14] +51 || 24----] —02| 08] —08| +01 
oo) <ul ae) | =.= a AP 1 Se ZZ] <8] -19] 46) +2] 25---:] -o9] 02] +04) +20 
97...-| +10] +10| —8 —§|| PORT MORESBY, BRITISH NEW || 26.--.| +3) +37) +41 rr 1 ee +H + | =o | re 
Sg wet ol ei lS — ....| +13| +2) +6 +8 || 28... o| -i2| -14| +16 
wm.) oe) 2241 Is [Lat. 9°29’ 8; long. 147°09’ E.] gic] 48] 9) 13) 201] oc) 2] +1) | +06 
2] xm) -ol 381 ‘ee 1980----] +7] +23) +12] +10 || 1°80 —03 | 0| +12) + 
gen ie | le | ie Inches | Inches | Inches | Inches || Base...| 747.1| 748.2| 749.8| 740.6 || Base_..| 20.940 | 20.821 | 20.717 | 29.848 
3.---| —7| +16] -7 +3 |} 91...) —3| +14] —15) +84 || Base £31. Mee) as Fey < ye feet 4 feet 3 Pat o 
OL..-.| $m) tm) —1) 8 gen 8h] Be S ET | gaa] fio] gat] «= bae || Ze] 50s | 258 | | 333 
06.---} +13] -2| —4 +811 gal] -43) a8] -41) = —28 |] &------ +16) 0) _ +! —8 || 4.------| a) tt 5 
































1% Data for 1888-1909 from Exner, with corrections of —0.8 mm. so as to agree with later readings; 1910-15 from R. M., and 1926-30 from the Meteorological Maga zine. 

17 Data for 1888-93 from Exner were brought into harmony with W. W. R., 1894-1930, by use of following corrections: DJF +0.84mm.; MAM 0.81 mm.; JJA, +0.70 mm., and 
SON, +0.81 mm. 

18 Volaes for early part look low as judged from study of annua] means; 1897-1909 is 741.5 mm. and 1910-30 is 741.85 mm. No correction has been made. 
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TABLE 11—Continued 














Pressure departures foreign 





Pressure pon pe foreign 





Pressure departures foreign 





Pressure pe a foreign 








































































































































































































stations stations stations stations 
Year Year Year Year 
DIF | ane | JIA | SON DIF jane | JIA | SON DIF |MAM| JJA | SON DIF | caae| JIA | SON 
RIO DE JANEIRO, BRAZIL ST. HELENA—Continued SANTIAGO, CHILE—Continued SOUTHWEST, POINT, CANADA— 
on 
[Lat. 22°54’ S.; long. 43°10’ W.] 
Inches | Inches | Inches | Inches Mm. | Mm. | Mm. | Mm. 
| 1930....| —22 -7 +5 —4 || 1920___- -3 -3 +3 —3 Inches | Inchse | Inches | Inches 
Mm. | Mm. | Mm. | Mm. 4 ee =—3| +413 +2|} 16... 0 —3 +4 +2 
89... +7 | +5 1 —4 || Base_..| 27.903 | 27.914 | 27.976 | 27.941 || 22...| —3 +3 +1 +2|] 17....| -13 +1 +8 +3 
1890. -8 +4 7 —1 || 2(+).-| 285 249 446 27 || 23.. +3 +1 3 —2|| 18.. +1 +3 +5 +3 
91... +3 —4 4 —9 |} 2(=).-) 201 222| 418 229 || 24._- +5 +5 +9 +3 |} 19.- 0} +13 +7 +7 
92. =7 -3 +6 —9 |] 4....... —6| +27| +28 —2 || 25... +1 0 -2 0 || 1920.-- +3 —4 +3 +2 
93 +3 —3 -1 +8 6... 0 +3 -3 +1 || 21._- +5| +14 0 —4 
4 —4/ 42 +6 +2 nas +5 +2 +4 4+4// 22...| 43 +3 +6 ~7 
95 +4] +4 +2 +8 ST. VINCENT (CAPE VERDE 8... 7 +3 +3 +2|} 23...-] +4 —3 -6 +9 
96...-| +4 | +5 in a ISLANDS) *# o- = +3 ¢ - 4... +3 —5 —3 +4 
_ es +1 -8 10 1 Orage NI: Ong’ Ww beoa _, +1 - a +8 +7 —2 —6 
+ eet to be Fr [Lat. 16°54’ N.; long. 25°04’ W.] - ai ie = 33 
9”... | +1) 6) -17 0 Base. 714.6 716.0 717.6| 716.7]| 27...| +6 +5 + 0 
1900... -—7| +42 + - ne 9 116 56 || 2....| —3 —6 2 ~3 
4 =O) tet er ben vig | | ee | ee Be 7| 132 66 |] 99.---| -2/ -2] 2 0 
| | 7] =a] a osc] <7] Ts] ya] 22] 4 +11} +21] -16} —10// 1930-77] +10/ -10] +2) +5 
03... ~_ -7 | - he 
ee Ee | —2/} +] -3|] 9] 48 sien las Base...| 29.84 | 29.86] 20.84 | 29.89 
05...) +3) ~1 — Ol 98... —s| -8| -3 —2 SOUTH ORKNEYS (LAURIE Z(+)--| 13] 116 71 7 
06 __- -1 +3 —3 =f 99 +2 43 +3 +4 ISLAND) Zz (—).. 133 98 53 82 
07_--.| —4 —5 -y —-6 1900 Pi —32 +4 +5 aN A cecece —20 +18 +18 —10 
4 -aenl, oe +a ai i oe 0 +1 —5 +5 (Lat. 60°44’ S.; long. 44°39’ W.] 
wio---| +3] -2) -8) 3) oc) 48] 42] TH) 3 STYKKISHOLM, ICELAND 
| ae i =) = “ i Mm. m. | Mm. m. 
| 9} 648) +1] 4a] geo] 6G] 6 6T?] 6B act te.) eel eel [Lat. 65°05’ N.; long. 22°46’ W.] 
gee ae | Py Bee =2 || 06.- —5| -2| -7 —2|| 04...) -18| +10) 413) +51 
..--) Fu) +3) -7) =i a -9/ -1 +9 +4 |} 05....| —08| 04) -25|) —35 l 
15....| +12] —10 -4 +4 || og"7 +3 0 +4 —3|| 06....| +412] —31| +414 -12 Mm. | Mm. | Mm. | Mm. 
16__. +2 -1 -1 —-8 09. +3 +1 0 +4 ee —27 —28 +30 +02 89_- +15 —2 —10 +2 
17... +) +1) + +5 || i910-- —2| -2} -32 +1 |} 08-...| +01} -04]} -0s| —03 || 1890-. —38 | ~25| —14| —25 
18... +4 ri gee +23 | n.: +2} +4) +11 +5 |} 09....| +403] -16} -14| +038] 91- +14) +40) +20) —38 
19. . +4 +5 +6 =. 12. +5 +6 +3 +6 || 1910....| 403} +19} —08 —15 || 92.- +30) +42) +15 +4 
—e----| ~hi {fi -=3 5 i) 13-7] +5] +4] +2 +6 |} I-...| 409) +59) -15/ +405); 98----| +48) -15/ +46) +25 
21... +1 rl +5 +4 14.- +7 +5 +8 4+2}} 12.- +36| —48 0 —36 || 94-- —75| —27| —24 +9 
22... 7 +4 +2 +3 a FR | =§ —6 —2|| 13.. —07| -13| +19 —21 95. . +90} —11 =! —8 
23. . 5 | ie = — ae -2 -5 -3 || 14.. +13| -12| —04 —3% || %.---| +9!) —33 =~ +33 
24. +6 —2/ +16 +12 |) 7) 4 ~$ -7 —2|| 15.. -19} +01; —01 +33 || 97.---| +8] —42 +5 +22 
25. +8 —_ Be he a...) << —3 -1 +2/| 16.. —03} +18| +41 +09 || 98..--| —34 —9| —18 —26 
%....| —2 z Ta =“ 9..-.1 +3 +1 -4 +2 || 17.- —22| +21 0 +26 || 99..--| —5| +44 —6 —20 
27...-| 3 | be = Be 1920..--| +6 +8 +8 +3 || 18....| -—18| +18] +12 +33 || 1900...-| +39 | +38 +7 —20 
28... 0 —5 m + a ...1 +3 +2 —2 -! 19....| +05] +34] —18 —37 || O1.---| +25 —5| —2 +7 
29..-.) 17 +5 +1 5 2) -1 —4 —7 || 1920....| +05| +12] +14 +08 |} 02..--| +56) +18) +40 —9 
1930...) =i +6; —10 oT sa (48 —2 -1 —3 || 21. +01} +33) -07 +03 || 03.- me 7 er 
és ‘s ‘ Seed -9 - -l —3 pie ~ - a ey oe — 
Base...| 753.4 756.0 759. 1 755. 7 oe +2 Br | -9 —6 = - 3 - re pe 05__- +22 el = +15 
= (+).. 93 j 108; 2 || 9g -9 a4i «3 —i2|} 24- —2 | +11| +06 —03 || 06..--| —46] +15 ~ij ~-8 
Z(—).-| 106 91 109 106 | 97. 0| —13 o| -13]| 257: -16| —25| —01 —26 || 07.- +9/ -22| +16|/ —-12 
crimes © Peas Mat Mas Bem = OE O} =4/ =1]] 26-7) +75) +24/ +20} 405]] 08.) -—5} +42) +1) —2 
gee Co 1 ae ae. ol ou). lanl aml tatu] -e| cel am) de 
8T. HELENA (8. ATLANTIC) 1900... | ws ed oui; .tul. al 2a .l. 81° 4) 468 +9 
et . Base_..| 762.3 | 761.8} 761.4 | 760.9 ime 1 oe a 2...| —6]\ —s| 48 +10 
{Lat. 15°57’ 8.; long. 5°40’ W ] z(t) * 6 62 89 7 1930. - - ll 2 14 +05 —45 —62 +4 —15 
z (—)- 83 68 88 70 |} Base_..| 743.4 | 743.0| 745.9] 743.3 ..--| -Wi -2 —5 0 
l l a >. on 45 
| Inches | Inches | Inches | Inches || 4------- ” . 7 +4 || (+). 212 20 202 237 or = 13 ben pe 
+6} +34 -9 = (-) 2i1 297 | 205 247 “oo 
- haben geoat ’ - ere 3 +1 oof =—§ —20 17..--| +100} +45) +22) 15 
B.-..) —8) 6) +7 ~2 SANTIAGO, CHILE 18....| +69} +2 0; 17 
O4....) —23; -8} +14 +3 19....| +45| +23 +4 }...-. 
S....| —0| —4| +3 ~9 (Lat. 33°27’ S.; long. 70°42’ W.] . 1920....| —18| —44 ~9 —45 
S....| -—8| 13] 26 -17 SOUTHWEST POINT, CANADA oa) “Saat +8 +8 
97... + iam 4 iy I ; vo 22....| —64| +20| —31 +38 
= -8 —20 +3 —10 Mm. Mm. Mm. Mm. [Lat. 49°23’ N.; long. 63°43’ W ] 3. —22 +11 —18 —18 
#....) —33} ll] —16 1 || 80... —5 + ee. —3 24.-.-| +18} +446) —13 —18 
1900. . +1 +4 —7 +3 || 1890__.. —1 +5 +1 —2 25 —66 ail —22 +29 
= +22 +13 —20 +11  - -1 —1 —4 +7 Inches | Inches | Inches | Inches 6. +7 +4 —15 +47 
02..-.| +25] +10} —29 +4 |! 92....| +3 +5 +6 0 |} 88.... 0 7 —4 +1} oe] a3] —t0 _9 425 
03... —-1 +9 —19 +2 .. +2 +3 +10 +4 89... -—2 -1 +3 +2 8. in St +13 0 —14 
04....| +10 =—§| +6 —2|] 94... +5 +5 +3 +4 || 1890... +6 -1 +2 —5 |} 50°] 467] 433 46 —44 
—6 —6 —48 —6 95... +4 +7 =. -1 == —1 +3 +2 +3 1930. ___ —44 +11 —31 +8 
a] $8) 8] sa] At) BA) PS) BL) a) Sy 
07....} +12] + ~ ae Bee” —5 4 wee oe - - 753. 
08.---| +67| +30} —s0| —24]1 98. =-3| -—0| <2 —7}} ---] +7] +8) -3| —8|] Bem;--) “E2) Me! mee) mes 
09....| —29| -10| 27 —21 || 99... —s| -1| —21 —8 || 95... -3 4 0 =} 5025-7] 663 503 285 306 
1910. - -16| -32| —22 —11 || 1900.---| -13} -16| —17 —10 || 96.- +4 +3 2 +6114 °"""| os +5| +14 +16 
a. +5] +13] +447 +29 |} O1...-| <1 +3 -3 +1 || 97... +2} +2 +1 =3 ff 
wae a gs | fee ie) nee emer § pegs | Die | lia | OB gem cae Dime 4 Daa tae 
13... ~ 7 B....) = “a + -- na NE 
14. +4| +422] +36 =~. ....1 41] =8| 6 =3 1 0...1° <8]. 81° of +5 SYDNEY, AUSTRALIA 
15....| —20 +8) —26 +18 || 05....| +2 —2 ~9 —1}| O1..-.| —22 +5 2 8 {Lat. 33°52’S.; long. 151°13’ E.} 
16... —~8| -17| 50 +12 || 06....| +65 +1 +8 —1]| @..... <3 -1 —5 +1 
17....| +14| —22| —14 —7i| @... +4 +3 4 +2 |} 03....| —11] +413 +5 —2 
18_. -5 +13 +13 —4 08... .- +6 +1 +4 +3 04___- —3 +5 +2 —8 Inches | Inches | Inches | Inches 
19. -2 +9] +29 -17 || 09 +4 +1 +8 +4 |] 05....| —2 -8 -1 —6 || 89....| +15] +55| —15 +11 
1920. —7| +17| +20 +18 || 1910... +5 +9 =j —3 || 06...-| +12 0 0 0 || 1890.--.| +2] +60] —65 —95 
21. +47| +12 +6 +48 || 11....| —9 +9 +3 —2|| 07... +9 +2 —2 O|| 91.---| +36] +420} —32 +41 
22.-..| +25 +6| +26 —% || 12....| —2 +2 +5 +2}! 08.. 5 —5 +4 —5 || 92. -14| -27| 03 —40 
23..-.| +16 +19 —49 +12 13... +3 +6 0 -2 09___- 0 —4 —3 +5 93... —62 —56 0 —62 
4....| +17 -5| —10 —10 || 14..--| +6 +4 -9 +3 |} 1910....| +2 +6 -1 —7|| 94.-.| -06} +13] —s56 +46 
SE Sage ER ree .> | i eae ee +2 +2 —2|| i..-] —1 +1 +2 —4}| 95...-| +54] +82|  —29 —21 
26....|  —10 —2 +2 —16 || 16....| —2 +5] +15 +2|]} 12....| <8 —2 —4 —1}| 96....| —14| -16| —71 +97 
27....| —23 +5/ +20 —19 || 17....| +6 +4 +7 +4|} 13....| =7 +2 -3 +7 |} 97...-| 407] —18| +477 —33 
28. 0 —6| +2 —1/} 18..-.| +1 +1 4 42{| 14..-.| 4 +1 —2 —1 || 98..-.| +26) +408| +56 —80 
29. —3} -15| +11 —M i. @....| <8 -7 —2 —3 |} 15....| +14] 11 +6 —2|| 99....| +57] —14! +444 +31 





i9 A study of the annual values indicates a 
that the change was first applied to the annua 
#0 Values for 1894-1916 are taken from Exner and 1917-30 from 
ee 761.15, are a little low, probably about 0.6 mm. compared to 
values. 








Pecentve change to higher values. 








Accordingly, it was decided to use C. E. P. B 
instead of to the quarterly values. The results are the same and are described on p. 
publications of Observatory Infanto de San Luis. Study of annual means seems to indicate that 1921-30 values, 
1894-1920, mean 761.72mm. On account of uncertainty, corrections have not been applied in obtaining quarterly 


Tx" method to correct for secular change, except 
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TasB_Le 11—Continued 
















































































































































































Pressure departures foreign Pressure poo ee foreign Pressure departures foreign Pressure departures foreign 
stations stat stations stations 
Year Year Year Year oa 
DJF |MAM| JJA | SON | DIF | Mane JIA | SON DJF |MAM| JJa | SON DIF | aca | JIA | SON 
| 
SIDNEY, AUSTRALIA—Con. TOKYO, JAPAN UPERNIVIK, GREENLAND—Con. VALENCIA, IRELAND—Con. 
[Lat. 35°41’ N.; long. 139°45’ E.] ~ 
Inches | Inches | Inches | Inches Mm. | Mm. | Mm. | Mm. Inches | Inches | Inches | Inches 
1900....|. +53| —12| —114| +19 B....| | <0] <6 —9 || 1910....| —22 —10| +05 
O1...-| +26] +20| +11| +68 Mm. | Mm. | Mm. | Mm. icsd o| +50; +8 —6|} u.-..| +12} +04! +405| —07 
oO...) -—0) 601-4081 464 1. who aba —2|| 25....| —10| +3] —22 +3|| 12...-| —32| -o2| -16| +08 
03....| —05| —17| +22] +26|| 99....| —5| 46] -3 —3|| 28....| —19|) -6 0; +15|} 13...) —15| -13] +13] —13 
04..--| —46| +472] +27| +405|| 1900.---| +7 o| 5 1 FS oe CPs Fd POs +23 || 14...-| +2 0 o| +04 
05. +18; +24] 437] -—e9/| o1....| -100| -—4] +2 o|| 2...) -a0; =7)- $7] -10]] 15-222] 30] 413 o| +02 
06....| +36] +18] +37] —15|] 92.- +6] -6| +4 -—3|| 2..--| -35| -19/ +3] -—20|] 16...-| -—1| -06| +01) —14 
a1 tnlcel ae Sede) ae AL ene oh A. i ee ee ee eee 
09....| +02] —41| —34 —03 |} 95....| —5 aa 3 +1 || Base...| 754.8 | 760.7| 758.7] 756.2/| 19....| —19| +02| +415 +10 
1910....| +01} +46] —22| +47]| 96....| —m| +418] +4 —8 || E(+).- 382 | 273 319 || 1920.__- 0 0| +03; 04 
| —87) —@7] 435 97....| +10] +3 0 o|| 2(-)--| 447] 390| 273 307 || 21.-.-| +12] +10! +09] +10 
12....| —14| +15] +33] —55|| 98... ol. 441i 48 +8 || 4... +6| -8 0} +12|] 22.---| —05 0} —0o2| +13 
B...1 $21 —8) 4071 =t88 Oe) kl) kde 8 0 23.---} -—09| 03} +06| —11 
is} 718] 310) a] Thor ll] Mo] +} 30] i] 35.-| *i2| Foe] 30s| ~o 
2 a =| =< ce = - " em pe 0 
en) Bee 8) SE) Sl emda Ge eee mse deed pee 
ome bare = ol ~ nee pee - oan oe « , eis _ -1 - 
18. 7) +431 7| +2711 O...| +46] 471 +3] <M (Lat. 65°27’ N.; long. 52°10’ E.] 2....| —07| —14| —05| —o9 
S-) ig) tal a) eye) al el nal B=] 4) 28) 23) 3 
21....| +4] +13; 436| +17]| O7....| -6] -6| —< +7 | rem | ee — 
—64 —25 —44 —27 = 4 +6 +3 —6 Sao Fae Base_..| 29.90 | 29.94 29.99 29. 04 
3...| —7%| —s1| -9| -171] @ o;| +1] 45 me "Sp |] B=] asa] as | aa 137 
24. —32| —44| +78| —e0|/ 1910....| —10 o| -9 +1 sar] Te z(-)--| 264] 142] 108 159 
25....| —34| —4| +30] +10]] 11..--| +12 o| +3 +1 ~30| 400] diel &------ -12| -17/ 4+1| -2 
26_- —-s| —6| —29| —6] .-| 46) <7] =—<6 +1 “| <n) de 
a7....| —07| —65| —67| -+83]] 13....| +11] <7] —16 +5 9 rs 4 - 
....| +10) 405) =) —well Me. +5 $s} =3] = +13| 403) = VIENNA, AUSTRIA 
1930... —16 +87 +03 +34 16... 0 0 af +18 +01 “= [Lat. 48°15’ N.; long. 16°22’ E,] 
aE -17 —12 +7 0 "637° 1 62 —09 a 
Base__.| 29.921 | 30.062 | 30.070| 29.981 || 18....| —13] +46] +6 +3 71 <ul ae ay EO ee 
z (+) 606; 713) 920 oes fl e-- ue ae Flee 9 —15| +03| +54 —21| -07| +403 
Z(-)..| 610} 707| 933 925 || 1920....| —3] +42] +43 +2 tar | les] oe = 4 ie 4 ; 
Sn} hh 461: o6l 86S EEL d>- 40) Cont eee -4 a a _ 
22 44) .=<$]iioml ap +39 33; = tié 17 02); +02 
o.) —| au) aa] xe 0} +01) +29 7] +402| +06 
TASHKENT, SIBERIA “4 ay. one eee a —23/ +05| —2 +30} -01| —12 
(Lat, 41°20’ N.; long. 69°18’ E.] 25... +4] +1] +410] -2 a ) ie + 7| i] os 
= me y bee Sv -; ma| +2] -17 —o1| 405| 411 
a) <3) Sel ~e -15 0 +3} —0| —16 
Mm. | Mm. Mm.| Mm. a +1 bP al +10 —15 —10 +07 —20 +01 +35 
1S om re To] F8ll 2] 8] te] +8] +2 +e] Fo] wi yor| to! tis 
wa] Sal aa] 44] al ae} ing] aned et Saad cot] or] tae oi] fm) =o 
4° nl > ton , ‘ ~ - on 2| —01 
92.---| -i| <1 0] 460 cer] “nel “mel uel ne +04| +14] +10 —02| -02| +17 
ac] Wa) <4) 3) 02 ia] iB] da] i at) Ze) 2s | i ie 
= 0 - = bene > _* - — —08 +07 
| 401 ol Se +1 |] 4------ 4) +27) +1 y —) =| —0 o| -01 —29 
pao Rie 4 ge Oy BR 42} 417] —8s yo} tos} tor 
98...) 49 +8 +2 46 UPERNIVIK, GREENLAND -12| —12 —09 +03 | +01 +34 
99. —10| +2) 41 +1 - ; —22} 416) —25 o| -o| —1 
1900 _. +14 0 +8 +5 (Lat. 73°47’ N.; long. 56°07’ W.] +11 —22 +17 +02 —l -13 
a....1° 401° Senta 0 —33/ -0s| +18 o| -o2| 02 
o....1 sek) el oe -1 —06 —09 -13| +404 
o...)> =o) SSan ae -5 || go oom, | Sm} Oa —" +10} -01| +402 
6... +131 <3) +7 ~ill see] ces | cand oces Pt 758.0! 755.8 | 755.9 —0| —08 
a1) Gel ae)” Se ~7 || "S| <s|..anl 48 ti 236 | 187 279 ol «<) = 
07....| —ll —3 +6 +4 3... +22 98 +10 +14 +14 -1 -i4 —07 7 +01 
08...) —7] +12) +8 41) oat] —21] +2] -93| +25 + >| 7 
09... o| +2] +46 wr) i ~ oe pe | ie = —02| +09/ —-15 
we Sh Sh | Se es eel eee. VALENCIA, IRELAND Te} In| 
a} 33) 38) Ho OB es yo 8] +e] oss ; . 7S) 73) 32 
Rn 3 43 sade 3 cm “ Pe = an [Lat. 51°56’ N.; long. 10°15’ W.] +03 +10 —18 
4-2] 44] 42] -12| 16 || sonp 77 5 | ihe ie 4+01| -05| +14 
18....| +17; -9). = 78 || on] +14] +10] -38| 26 Inches | Inches | Inches | Inches ee 4 fae | Me 
at Seite. +7 | ogc] +38) +412] +23] 21 |} 99...) +14] -07 0} +06 i ee? i 
wo) 48) -2) 8) +i oem) Sis] ] AR] Rec] Fa} xo] xo] he ~@| +2] -2 
19....| +10) —5| —6 —i 2] l.cml oo =i a1. cal. aeeloaal oa +24} +12| -05 
gj an fore ed | a ~S i} oe] 7] 410) -1] ani] oaccc} 1] +17] 401] +06 ied | Sie) HO ee 
a] <i) 45) 4) -n Be) Se SS Ss cee ce ee 742.4 | 743.6) 745.2 
ret eo aero ¢ Hate +41) o9.---| =—3| +45/ -12] +25/} 96.---| +19| +21| +407}  -02/! + = 
2...) <8) +4) 3 O || 1910----| +27] +13| +80] +48|| 97..... -—2] -—14| -08/ +413 =) = 
S-- S o) 8) So me] 8] 38] ez] as] 98cc] 410} or} +09) —08 || 4--~--- eT oe | ge» ery 
ate “Se Say ey +8 i] aac) +7] —m] +23 +3 || 99.---] +12} +04) +11} +06) 
B...| —6] 46] +43 $i) tev] Xie] SP) Sb} re ot] a] TS] 368] 302]] WELLINGTON, NEW ZEALAND 
moe Pr 3) 3 +3 i] asic] +02] +28] tan} +87]) 02] —3| +02) -03| +06) (Lat, 41°16" 8.; long. 17446" E.] 
fs oo | Bt al at) Bd S| ah] 31 
Base...) 724.7 | 720.5) 7166) 7221/| se"""| +447] —90/ +8] +17/| 05... +90) —o8| —o 0 || Taches | Inches | Inches | Inches 
Stt3--] tea] Gz | wor | tos || l=] 445] 428] 8] +10) 06--") a) 400) 405/412) 90... i i iw! 3 
: S || 1920.---| —9 o| -21| —19 ee _ —08 || 1890....|  —15 | ~ 
4....--- +13; +1) -% “Ti | 42] —8] <7 —2|| @....| +8 0| 408 | o| 91.. —47' —44| 475) +45 
-] 151 18) —18!)) «an! opc2] 4221 -—24) 406/ 02/1 92: +08 | +118) 437| 493 





1! Values for 1921-30 are taken from R. M., with correction applied. W. W. R. values for that period do not correspond with previous values in W. W. R. 
, 1922, are for an elevation of 5.8 m., instead of 21.3 m. as before that date. The correction for change of station elevation is 1.9 mb. or 1.4 mm., 


station pressure, 


beginning with Jan. 1 











and this amount has been subtracted i. 1922-30. 


2 Mean of annual means for 1896-1915 is 756.6 mm. and for 1921-30 is 752.1 mm. 
from 27 m. to 68m. Values for 1916-20 taken from R. 
from surrounding stations. 

















Accordingly, 4.5 mm. has been added for the 
M. (station) with correction of 4.5 mm. to accommodate change of elevation. 


In addition, the R. M. 


poaet Se 1921-30. Elevation of station was changed 


missing in W. W. R. have been interpolated 
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Pressure departures foreign Pressure departures foreign Pressure departures foreign Pressure departures foreign 
stations stations stations stations 
Year Year Year Year 
DIF | MAM | JIA | SON DIF |MAM| JJA SON DJF |MAM/ JJA SON DJF |MAM]! JJA SON 
WELLINGTON, NEW ZEALAND— WINNIPEG, CANADA—Continued YENISSEYSK, SIBERIA ZANZIBAR, EAST AFRICA—Con. 
Continued 
[Lat. 58°27’ N.; long. 92°10’ E.] 
Inches | Inches | Inches | Inches Inches | Inches | Inches | Inches 
Inches | Inches | Inches | Inches 1914__- +2 +7 2 —2 14....| +28 +18 —7 a 
93_. —85 +05 +51 +34 15. +3 +6 +5 -—6 Mm.| Mm. | Mm Mm. 15....| +24 +15 —10 0 
94... +07 —46 | —124 +75 = a4 -3 ~1 —2 || 1890__ —22 —25 +06 +6 16_...| +27 —13 —23 -11 
95....| +111 —31| —164 —80 ee -—4 +6 —3 +7 g1_. —2%6 —2%6 —01 —8 17....| —2 —15 —11 —6 
96....| +03 —35 —88 +18 a +4 —6 +1 +3 92... +08 $35 4.\<...- —15 =... +1 +2 +26 —39 
Ss +73 | —102 +33 —157 i —5 +3 +2 +3 93....| +42 —7 —03 —6 19__. +20 +20 +14 +1 
98__. +11 -09 +10 —120 || 1920... +8 — +4 +5 _ == —-2 -i4 —0S +2 || 1920__. +7 +8 +21 +5 
99... —18 —14| +111 —17 = -8 +2 0 - 95....| +12 +3 +11 0 21... —6 —2 —12 49 
1900... +45 +55 —10 ~ = +1 -1 +1 +2 ae +2 +27 —04 —18 2....| —19 +18 +3 —7 
= —15 —07 -—10 +128 —- +] 0 +2 +2 ss +11 +20 —12 —13 T..<« —6 —23 +3 a) 
02....| —173 | —108| +117 —81 a +2 0 -1 -1 ee +3 +14 +04 —2 i) +2 -—3 an +7 
03_. +03 +39 +24 +208 35... 0 +1 -1 +1 99....| —31 —8 +14 -4 25....| —35 —7 -9 —10 
04_. +60 +27 —40 —109 8... —6 +1 +2 0 || 1900....| +21 +7 —03 —4 26....| +10 +9 —13 —29 
05. —19 +51 +03 —156 7... 0 0 +5 -1 ee “at 5 epee —04 —10 27....| =—17 -—3 +14 +11 
06_. —32 —64 +37 +79 guid 0 -1 al +1 = -3 Sat) +12 -9 Se +1 8s +7 +6 
ee +75 +08 +04 —31 29... +2 —6 0 +4 03... —2%6 +4 -4 +3 29....| —16 Sas) -—3 —22 
08 _. +150 —40 +24 +115 |} 1930_- 0 -—3 +1 —3 04__. —18 +11 —4 —1 |} 1930___- -—6 +12 +10 +15 
09_. +11 +29 +19 +39 05....| —24 +22 +1 0 
1910... +22 +32 —57 +136 || Base_. 29. 22 29.16 | 29.09 20.14 06... +05 -8 -11 +25 || Base_..| 29.845 | 29.876 | 30.010 29. 942 
a... +30 +67 +08 —62 || = (+).. 68 60 53 67 07... —03 —8 +5 +14 || 5 (+)... 280 221 243 225 
19... —126 —24 +18 —140 || = (—). 84 59 35 63 o:... +31 —5 —l1 |] S(-).- 267 216 270 218 
13. —11 —& —07 —04 11 A... —16 +1 +18 a4 09... —16 +19 +1 +6 |] A....... +13 +5 —27 +7 
14. —24 ~11 +24 + anne a4 + -1 Po +13 
15....| —45 +51 +65 _ xa + —17 1 —21 = . 
16... +43} +30) +47 a YAKUTSK, SIBERIA 12....| —M4} —2/ —I1| +8 ZI-KA-WEI, CHINA # 
ie seta +07 ~ _ ana = - - > ow NT: enn 
i8....| 4396| —32| 17%) —17 [Lat. 62°01’ N.; long. 129°43’ E.] eee BR) ee > ee +3 (Lat. 31°11’ N.; ong. 121°25’ E.] 
19....| —29 +72 —07 —35 ae +5 +15 + —6 l 
1920....| +35 —74 71 +65 16....| —18 +27 —1 +15 Mm. | Mm. | Mm. Mm. 
21 +49 +18 —01 +20 Mm. | Mm. | Mm.| Mm. 17__..| +30 +11 —14 par §8....| —19 —16 —31 +15 
22... +49} —120] +104 +41 89___. +6 +3 —I1 +12 18__..| +38 —10 +13 —10 89....| +28 +3 -9 —5 
2..: —144 —35 —78 +45 || 1890... —34 —16 — | aes 19... +22 5 —13 —15 || 1890....| —69 —2 +38 -11 
“.. +16 +28} +106 +27 91....| —12 —24 +7 +19 || 1920__ +24 —4 +13 —14 91....| —118 pony +20 -77 
. = —69 +45 —31 —93 92.- +6 —4 —10 —5 «eS —16 +1 +5 +22 —16 +13 +67 —36 
26....| —101 —05 +17 —72 a= +28 +11 -4 +10 22....| +13 0 —7 +7 93....| +80 —25 +31 +47 
ie +20 —83 —98 +55 94... —5 —2 —i4 +20 s... +15 —23 +4 +16 94....| —22 —43 +1 +75 
28....| +151 +05 —30 -- 148 ae +6 -1 +17 —5 = +14 +11 —34 —21 95....1 —68 —49 —2 +36 
29_- —31 —2 —93 +02 be +15 +18 +17 +13 25... -13 —1 +3 —13 em -~9 +50 +31 —99 
1930... —100 +90 +26 —147 Te amad +3 +25 +5 -—7 —04 +2 +3 +11 +28 +5 -1 -3 
ewe —20 —4 +1 +1 Fe +29 +5 +8 —16 ee —45 +40 —18 —56 
Base___| 29.925 | 30.018 | 29.973 29. 905 99__- 0 —4 +12 -8 -... +5 —2 +6 +16 a —29 +47 —47 +166 
4 (+) 1075 944 1096 1672 || 1900__- +27 +13 : , | eee = +38 -—21 +12 +4 1900... —15 —44 +70 +6 
z (-) 1084 964 1116 1670 01... +11 +3 +13 —9 || 1930___- +2 —19 -1 +22 Ol....| +50 +32 +7 —20 
SRT -Y —20 —20 +2 wes +1 +7 +8 +5 Se +24 —4 +20 -17 
= —22 +1 +5 +4 || Base_. 762. 1 755. 9 748.9 756. 6 +9 —39 +47 +10 
— |  —_ —5 —12 —8 —14 || = (+). 357 245 141 225 ska —20 —16 +19 +30 
WINNIPEG, CANADA 05....| —29 +20 +12 —15 |} = (—)- 346 154 241 —S82 +66 +17 +65 
7 06....| +34 —6 +4 se 0 Bi...... +11 +9 —13 —16 06....| —116 +24 —7 +95 
(Lat. 49°53’ N.; long. 97°07’ W.] 7... - -2 +9 +13 me —33 pa oan —42 
) ah hate kame Lame mensoae ZANZIBAR, EAST AFRICA 00.2] 2a] tae} yoo] = 
Inches | Inches | Inches | Inches || 1910....|..-.----|--------|--------|-------- ©1090" S.: 11’ 1910....| —38 +47 -7 —20 
Mee aon | +1 -—2 +3 RR +14 —] {Lat. 6°10 a long. 39°11 E.} eee +95 —5 -9 —39 
1890. _.. 0 0 - -—2 9 —6 —6 —5 | Biocon +25 +11 —52 +92 
=a +2 +3 +2 -1 Be 10 —16 -7 —2 Inches | Inches | Inches | Inches 13....| +119 +6 -1 +53 
SS —6 +7 +2 +1 14... —17 —13 3 +1  -_ =S —12 = —10 +6 —30 —) —26 
ws 0 —2 —6 —7 15....]| —15 +22 +4 —11 93....| —13 —2 +12 -9 1§....| —85 +14 —47 —14 
94... —2 —4 +i —s PRES -14 +16 —15 —6 $6:.i... +26 +5 —1ll +9 16....| —100 +46 —23 +7. 
ee —1 —3 0 -—4 17._..| +34 +4 —2 -4 95... -1 —2 +9 +10 17....| +64 +1 +20 +20 
96._.. -9 —6 +! +5 ae +14 —15 -8 -—7 96... —s —10 +10 —2 18_...| +102 —4 +44 +7 
-3 0 —3 +2 ss vt f Sa —4 0 ae +16 +41 13 +4 19....| —37 —83 —13 —33 
98... —6 0 —. —7 || 1920...- +18 +3 0 -3 98_... +6 —30 —il —25 |} 1920... +82 +68 —59 —80 
99_. —Y -1 -3 -1 eee —26 —§ -—s +7 == —10 0 +22 +23 ee —21 -—31 -ll +90 
1900 _. -—3 +2 —2 +5 . +18 +6 —10 —7 || 1900__.. +9 +17 +2 +4 3S —51 —25 —65 —48 
a +1 +10 +2 +5 = +2 —18 —ll +6 ee +12 8 +4 +24 == +43 -—3 —4 —107 
= —2 -4 -3 —6 ood —35 +3 -ll —15 +31 -u —34 0 = —27 +30 +53 +32 
= +8 +1 +5 -1 «Se 7 +2 -7 +1 ee +10 —21 —31 —2 +108 +60 - -17 
ae +] +3 0 +3 . a -v —10 +3 +11 04... —21 —12 +13 +17 26....| +123 —15 +80 —13 
+9 -4 +1 - 2 fe +5 +17 -Y +5 = —16 +11 —26 —41 =e +15 +31 +6 —63 
06_... =. +3 —1 +1 ea —12 —4 +4 —32 06... —19 +15 -—7 +19 ae —4 —50 —39 —28 
Be +10 +1 —5 +3 2... +12 —16 -9 +4 ace +13 -9 +9 +4 | = +12 +17 —31 +70 
= —6 -3 4+] —1 |} 1930.__- +8 —2 +7 +17 ae +9 +3 +2 —5 |} 1936__.. —22 —37 —46 —36 
09_... 0 -1 +2 +3 09... -17 0 —6 +3 
1910.... +3 2 +2 +21} Base_..| 759.1 751.1 746. 0 752.8 || 1910.... —25 —8 —15 +15 || Base...| 768.55 | 761.23 | 753.34 | 762.99 
ete: +6 4 +1 +4 || 2 (+)_. 272 174 146 157 ee -1 +7 +30 +22 || = (+)--. 1083 732 631 984 
ae +1 0 +5 —4/) &(-)- 273 181 163 156 +7 +12 -1 0 |} 2(—).. 1085 535 748 972 
Diced -9 +3 +3 at Te Btcccod -! -7 -17 +1 = +12 -1l4 +14 +14 || Av... —2)| +197 —117 +12 



























































# Annual meansin W. W. R. for 1888-1904 give average of 761.73 mm.; for 1905-20, 761.53 mm., a difference of 0.20mm. Therefore, a correction of —0.20 mm. has been applied to 
oe gine | baa Annual means for 1905-20 give average of 761.53 mm., for 1921-30, 762.56 mm., a difference of 1.03 mm. Therefore, a correction of —1.03 mm. has been applied 
e pe -30. 





5. THE RESULTS 


THE TIME INTERVALS 


It is quiet certain that for general purposes of this kind 
and with stations so far apart, the use of a period less 
than a month in length would have been inadvisable; in 
fact, the month would be somewhat too small to bring out 
the larger relations. After the preliminary survey points 
out the regions which seem to suggest associations, it will 
then be desirable to break down the quarterly values of 
pressure at foreign stations into smaller periods in order to 
throw further light on the association. For example, if 
winter temperatures (December—January—February) in 
district No. 1 seem to show a relation with June—July— 
August pressures of the previous year at Wellington, it 
may well be that using November—December—January at 
Wellington would show a better relation. Again it might 
be advisable to use October-November—December—Jan- 
uary—February or November—December—January—Febru- 
ary—March at Wellington. Again, for districts in the 
United States, it may be that instead of using the usual 
quarters we would want to use some other combination 
of months. For example, we might want to use the grow- 
ing season for some particular crop, which might include 
the months of May to September; or it might ‘be that in- 
stead of March—April-May we should for some reason 
prefer to use April-May-—June. From a climatic point of 
view, as regards seasonal rainfall, for example, in Cali- 
fornia, it would be preferable to combine the months 
from December to April. 

The time interval used was the quarter. Correlations 
were worked out with foreign pressures one quarter 
before, two quarters before and three quarters before the 
season in the United States. This gives a maximum 
time interval of three quarters of a year. Perhaps 
it would have been advisable to provide for greater time 
lags between the foreign pressure departures and the 
United States condition of temperature or precipitation, 
for example, four quarters or five quarters before, but 
to do so would have multiplied the work and further 
delayed the completion of the project. 

The foreign pressure data after being marshalled into 
quarterly values were compared by means of correlation 
coefficients with temperature departures in district No. 1 
(comprising New England, northern New Jersey, and parts 
of New York and Pennsylvania). For example, winter 
temperatures (December-January-February) in district 
No. 1 were correlated with pressure at the 63 stations for 
the first quarter before (September-October-November of 
the preceding year), with the second quarter before 
(June-July-August of the preceding year) and with the 
third quarter before (March-April-May of the preceding 
year). Similar correlations were worked out for spring, 
summer and fall temperatures in district No. 1, making 
a total of 756 coefficients. The same p ure was 
carried out in the other 11 districts. 

Similarly, correlation coefficients were worked out 
between pressures at the 63 foreign stations and precipi- 
tation in the 12 districts of the United States. 

Tables 12-23 give the 63 foreign stations arranged 
in alphabetical order, with the correlation coefficients 
for temperature for the 12 districts by quarters and with 
the three time lags; and tables 24 to 35 give similarly 
the correlation coefficients for precipitation. 


METHOD OF PORTRAYAL 


It is impossible from tabulations of this sort to get a 
picture of the geographic distribution of the coefficients 


so that it is considered most important also to have 
charts to show the geographical distribution of the 
correlation coefficients. The coefficients were therefore 
entered on world charts and it was found that the plus 
coefficients and minus coefficients arranged themselves 
into groups. The result was quite encouraging, especially 
since lines of equal coefficients could be drawn for 0.10, 
0.20, 0.30, and in a few cases 0.40 and even 0.50, 


RESULTS 


The present study has produced no outstandingly large 
correlation coefficients. Rowers, 60 or more equalled 
or exceeded + 0.50 in each of the correlation groups 
between foreign pressures and United States temperatures, 
and between foreign pressures and United States precipi- 
tation; and a total of 18 equalled or exceeded + 0.60. 

The distribution of the correlation coefficients between 
foreign pressures and subsequent temperature conditions 
in the United States are shown on charts 4 to 147, and 
between foreign pressures and precipitation in the United 
States on charts 148 to 291. 


WINTER TEMPERATURES IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, 
in the preceding September, October, and November.—Mod- 
erate negative correlation coefficients are found from the 
Aleutian Islands, southward and southeastward over the 
Pacific Ocean, as far southeastward as off the coast of 
Central America for northern districts of the United 
States. For southern districts negative correlations are in 
evidence over the Aleutian Islands and thence southwest- 
ward over Midway Islands to Papua. For district 12, 
coefficients are much the same as for northern districts. 
In addition to the negative correlations above referred to, 
there is quite a definite positive correlation between the 
winter temperatures in northern districts with precedent 
September, October, and November pressures over the 
East Indies, whereas for the southern districts marked 
positive correlations are lacking or correlations are slightly 
negative. 

Relation with foreign pressures two quarters before, that 
is, in the preceding June, July, and August.—A fairly 
consistent negative correlation is in evidence, especially 
for northern districts, from the Aleutian Islands southward 
to Samoa. Also, there is evidence of a negative correla- 
tion in South America between latitudes 20° and 40°. 
For northern districts there is quite a consistent positive 
correlation over eastern and, more particularly, north- 
eastern Africa. For southern districts, areas of negative 
correlations appear farther to the westward, extending 
from Kamchatka southward to Papua and Australia. The 
negative correlations found in central South America in 
connection with the northern districts are replaced by 
positive correlations over the northern portion of South 
America. The positive correlations found in connection 
with northern districts over eastern Africa are replaced 
by negative correlations over western Africa, except for 
— 11. P , bef 2 

elation to forei essures three rters before, that is, 
in March, April, and May.-Positve correlation coeffi- 
cients are found for districts 1, 3, 5, and 7 from Kamchatka 
southward and southwestward to Australia and the East 
Indies. Also, positive correlations are found for districts 
1, 2, 3, 4, 5, 6, 7, and 8 in the region extending from 
eastern Africa eastward and northeastward over India, 
the East Indies and Australia. It is noticed also that 
negative correlations are found for districts 1, 2, 3, and 4 
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over northeastern Canada and western Greenland; and 
for districts 5, 6, 7, 8, 9, 10, 11, and 12 over northern 
Russia and northern Siberia. 


SPRING TEMPERATURES IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, 
in December, January, and February.—Positive correla- 
tions are found for districts 1 to 6 over northern Africa 
and the Mediterranean. 

In districts 9, 11, and 12, positive correlations are shown 
from southern Africa over the Indian Ocean, Australia, 
and the East Indies. It is further noted that negative 
correlation coefficients are shown for districts 9, 11, and 
12 over Alaska and Kamchatka. Also that for districts 
4, 6, and 8, negative correlation coefficients appear over 
the region of Australia and the East Indies; also that for 
districts 9, 11, and 12 areas of negative coefficients appear 
in the region of Apia and Malden Islands. 

Relation to foreign pressures, two quarters before, that is, 
in September, October, and November.—Districts 6 and 8 
show negative correlation coefficients over Australia and 
the Indian Ocean, while districts 9, 11, and 12 show 
positive correlation coefficients over the same area. 

Relation to foreign pressures three quarters before, that is, 
June, July, and August.—Districts 1, 2, 3, 4, 5, 7, 9, and 
11 show negative correlations over the region of Alaska 
and Kamchatka. Districts 1, 2, 4, 5, 6, 8, and 10 show 
positive correlations over an area extending from Korea 
and Japan east-southeastward to Midway; for districts 5, 
6, and 8 another area of positive correlations is shown over 
northwestern South America; and in districts 6 and 8 
positive correlations over South America between lati- 
tudes 20° and 40° south. 


SUMMER TEMPERATURES IN THE UNITED STATES 


Relation to foreign pressures two quarters before, that is, 
December, January, and February.—Districts 1, 2, 3, 4, 5, 
9, 10, and 12 have negative correlations with pressures 
over Canada. Districts 1, 11, and 12 show positive cor- 
relations over northern Siberia and northern Russia. 
Districts 3, 5, 6, and 8 show negative correlations over 
Australia and the East Indies. 

Relation to foreign pressures three quarters before, that is, 
September, October, and November.—Districts 1, 2, 3, 4, 5, 
and 6 show negative correlations over eastern Alaska, 
while districts 7, 10, 11, and 12 show negative correlation 
coefficients over western Alaska. In addition, for dis- 
tricts 5, 7, 8, 10, and 12, negative correlation coefficients 
are shown over northeastern Siberia. Districts 4, 5, and 7 
show positive correlations over eastern and southern 
Europe and northwestern Africa. 


FALL TEMPERATURES IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, 
June, July, and August.—Districts 1,3, and 5 show positive 
correlations over eastern Canada, while districts 4 and 12 
show positive correlation coefficients over central Canada. 
Districts 2, 4, and 7 show negative correlations over 
Japan, while for districts 8, 9, and 10 negative correlation 
coefficients are found over Kamchatka and western Alaska. 

Relation to foreign pressures two quarters before, that is, 
March, April, and May.—Districts 1, 3, 4, and 5 show 


negative correlations in the region of New Zealand. 
Districts 4, 5, 6, and 8 show positive correlations in south- 
eastern Africa and the region of Madagascar and Zanzibar. 
Districts 7, 9, 11, and 12 show negative correlations in the 





region extending from extreme northern Russia eastward 
over northern Siberia. 

Relation to foreign pressures three quarters before, that is, 
December, January, and February.—Districts 1 and 3 show 
positive correlations over eastern Africa and in the region 
of the East Indies and eastern Australia. Districts 1, 2, 
3, 4, 5, 6, and 7 show negative correlations over northern 
Alaska. Of these districts 3, 4, 5, and 6 also show nega- 
tive correlations with Kamchatka. Districts 2 and 6 
show negative correlations over northwestern South 
America and thence westward to Malden Islands. 


WINTER PRECIPITATION IN THE UNITED STATES 


Relation to foreign pressures, one quarter before, that is, 
in September, October, and November.—For districts 2, 6, 
and 8, negative correlations are found from New Zealand 
to Mexico. Positive correlations are found for districts 
7 and 9 over western Alaska, at Samoa, and in western 
South America. For districts 2, 6, and 8, positive corre- 
lations appear in the East Indies, Australia, and the east 
portion of the Indian Ocean. For district 9, negative 
correlations are found over southern Africa, the Indian 
Ocean, India, Australia, and the East Indies. 

Relation to foreign pressures two quarters before, that is, 
in June, July, and August.—For districts 2, 6, and 8, 
negative correlation coefficients are found over Honolulu, 
Apia, western and southern South America, northeast 
India, Indo China, and Manila. For districts 2, 6, and 8, 
positive correlations appear in southern Africa, Australia, 
and the western Indian Ocean. For district 7, large nega- 
tive correlations are found over the North Pacific Ocean 
(Honolulu, Midway, Apia, and the Malden Island). 

Relation to foreign pressures three quarters before, that is, 
in March, April, and May.—Districts 1, 2, 6, 8, 10, and 11 
show positive correlations in Alaska. For districts 5, 6, 
and 8, positive correlations are found over northern Aus- 
tralia, the Indian Ocean, and East Africa. Positive cor- 
relations are found for districts 9 and 12 at Rangoon and 
Manila. For districts 6 and 8, negative correlations ap- 
pear at Honolulu, Malden Island, Apia, and over western 
and south-central South America. For districts 6 and 10, 
negative correlations are found over Russia and Siberia. 


SPRING PRECIPITATION IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, 
in December, January, and February.—Districts 2, 6, 7, 
8, and 10 show positive correlations at Manila and Port 
Moresby. Districts 3, 5, 6, and 8 show negative correla- 
tions over western Alaska and Kamchatka. Districts 9, 
11, and 12 show positive correlations over northeastern 
Siberia and portions of Alaska. District 8 shows marked 
positive correlations at Honolulu, Midway, and over 
Australia, the East Indies, India, the Indian Ocean,and 
Africa. District 10 shows marked positive correlations 
over China, the East Indies, the Philippines, and 
Australia. 

Relation to foreign pressures two quarters before, that 1s, 
in September, October, and November.—Districts 7, 8, and 
10 show positive correlations over Indo-China, the Philip- 
pines, and the East Indies. Districts 8 and 10 show 
negative correlations at Honolulu and Malden Island. 
Districts 11 and 12 show negative correlations over 
Mexico, the West Indies, the Azores, and Madeira. 

Relation to foreign pressures three quarters before, that is, 
June, July, and August.—Districts 7 and 8 show negative 
correlations at Honolulu and in central South America. 











Districts 1, 3,4, and 5 show positive correlations over Green- 
land and Labrador. Districts 7 and 8 show positive corre- 
lations over Europe, northeastern Africa, the Indian Ocean 
and Australia. istricts 5, 7, and 9 show positive corre- 
lations with northeastern Siberia. 


SUMMER PRECIPITATION IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, in 
March, April, and May.—Districts 3, 5, 6, and 8 show 
positive correlations with northwestern Siberia and north- 
eastern Russia. Districts 3 and 5 show negative correla- 
tions with Samoa, Malden Island, Mexico, Bermuda, Mid- 
way, and Dutch Harbor. Districts 3 and 5 show positive 
correlations with Indo-China, Manila, the East Indies, and 
western Australia. Districts 1, 3, and 5 show positive 
correlations with Yenesseysk and Yakoutsk. Districts 9, 
11, and 12 show negative correlations with South Orkneys 
and Cape Town. 

Relation to foreign pressures two quarters before, that is, in 
December, January, and February.—Districts 3, 4, 5, 6, and 
8 show positive correlations with Australia and Port 
Moresby. Districts 3, 5, and 8 show positive correlations 
with central and southern Africa. Districts 3, 7, and 9 
show negative correlations with northwestern Alaska and 
northeastern Siberia. 

Relation to foreign pressures three quarters before, that is, 
September, October, and November.—Districts 2, 5, 8, and 
12 show negative correlations with Apia, Malden Island, 
and Wellington. Districts 1,3, 4, and 5 show positive cor- 
relations with the Philippines, Australia, the East Indies, 
the Indian Ocean, and Madagascar. Districts 2 and 8 
show negative correlations with southern Europe, the 
Azores, and Madeira. Districts 1, 5, and 6 show positive 
correlations with western Alaska. Districts 1 and 2 show 
negative correlations with South America. District 12 
shows widespread negative correlations with Australia, 
New Zealand, Bienen, Maldée Island, and Santiago. 


FALL PRECIPITATION IN THE UNITED STATES 


Relation to foreign pressures one quarter before, that is, in 
June, July, and August.—Districts 6, 8, and 10 show nega- 
tive correlations with Midway, Honolulu, and Mexico. 
Districts 8 and 10 show negative correlations with Malden 
Island and Samoa. Districts 1, 3, and 10 show positive 
correlations with southern Africa. Districts 5, 6, 7, and 
8 show positive correlations with northern Africa. Dis- 
tricts 7, 8, and 9 show positive correlations with the 
Indian Ocean. Districts 5, 6, 7, 8, and 10 show positive 
correlations with northern Australia. 

Relation to foreign pressures two quarters before, that is, 
in March, April, and May.—Districts 3, 4, and 7 show 
negative correlations with Alaska. Districts 6 and 8 show 
negative correlations with northeastern Siberia. Dis- 
tricts 8 and 9 show positive correlations with northern 
Siberia. Districts 7, 8, and 12 show negative correlations 
with southern South America. Districts 6, 7, 8, and 10 
show negative correlations with Samoa. Districts 5 and 
7 show positive correlations with southern Africa and 
northeastern South America. 

Relation to foreign pressures three quarters before, that is, 
in December, January, and February.—Districts 5, 6, 7, 
and 8 show positive correlations with southern Europe. 
Districts 1 and 2 show negative correlations with north- 
eastern South America and St. Vincent. Districts 1, 2, 
5, 11, and 12 show negative correlations with southern 
Alaska. Districts 5 and 7 show positive correlations with 
South Orkneys, Cape Town, Madagascar, Darwin, and 
Port Moresby. Districts 11 and 12 show negative correla- 
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tions with southern Alaska, southern Canada, Bermuda, 
Mexico, and the West Indies. 


6. WALKER’S OSCILLATIONS 


Previous investigations that might profitably be used 
in correlation studies are those relating to the “‘oscilla- 
tions” of Walker (99), the monsoon rainfall of India, the 
summer rainfall of Australia (43), the summer rainfall of 
South Africa (43), and the Nile flood: 

A few ‘‘seesaws”’ or oppositions have attracted atten- 


tion; particularly in the North Atlantic, the pressure 
opposition between the Azores and Iceland, and in the 
Pacific between Honolulu and interior Alaska. In his 


studies of world conditions Walker found what he has 
called “oscillations” (probably suggested by the work of 
Lockyer) ; the ones to which he has called special attention 
are the North Atlantic, the North Pacific, and the southern 
oscillations. In explanation of what oscillations are, he 
uses the winter North Atlantic oscillation as an illustra- 
tion: He says that it is generally regarded as expressing 
the tendency for pressure to be low near Iceland when it 
is high near the Rares and over southwest Europe; and 
this distribution is, of course, associated with high tem- 
erature in northwest Europe and low temperature off the 
brador coast. If we may consider the situation in 
another way, a consideration of the pressures in the region 
of Horta and Stykkisholm give a representation in a north- 
south direction only and no indication of the east-west 
distribution. Further, pressures at both stations have 
to be considered. It would provide a much more satis- 
factory and significant index if more stations could be 
brought into consideration. Walker therefore arrived at 
a combination of factors to represent the winter oscilla- 
tion, which is more pronounced than in other seasons, by 
a series of approximations which led to an expression 
involving Vienna pressure, Bodo temperature, Stornoway 
temperature, Bermuda pressure, Stykkisholm pressure, 
Ivigtut pressure, Godthaab temperature, and half the sum 
of Hatteras and Washington pressures. 

The North Pacific winter oscillation is represented by 
a relation involving Honolulu pressure, Qu’Appelle and 
Calgary and Prince Albert temperature, Sitka, Fort Simp- 
son or Juneau pressure, Dawson pressure, Nome pressure, 
and Dutch Harbor temperature. 

The southern winter oscillation includes Santiago 
= Honolulu pressure, Indian rain, Nile flood, 
Manila pressure, Batavia pressure, Cairo pressure, Madras 
temperature, Darwin pressure, and Chile rain. 

The southern summer oscillation involves Samoa pres- 
sure, Darwin pressure, Manila pressure, Batavia pressure, 
southwest Canada temperatures, Samoa temperatures, 
northeast Australia rain, Charleston, S. C., pressure, New 
Zealand temperature, Java rain, Hawaiian rain, South 
African rain, northwest Indian pressure, Capetown 

ressure, Batavia temperature, Brisbane temperature, 
auritius temperature, and South American rain. 

Relation with temperature and precipitation in the United 
States.—These oscillation indices are more stable and 
reliable than data from any single station or pairs of 
stations. Owing to the fact that most of the stations 
employed are outside the United States, it seemed 
yw to associate the 3 oscillations with the 12 dis- 
tricts of the United States, both as concerned temperature 
and rainfall. This has been done, using time intervals 
of 1, 2, 3, and 4 quarters following the oscillations. 

The data for the oscillations are given in table 36. 

In presenting the results it is thought that tables 37 and 
38 will suffice without charts to show the results of associ- 


tions with the oscillations. 
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TABLE 12.—Correlation coefficients between foreign pressures and United States temperatures, district 1 







































































Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DIF 
1 2 3 1 2 3 1 2 3 1 2 3 
pT Se oe ee) ee er Tee e 0.07 0. 32 0. 26 0. 46 0.03 —0.01 —0.07 —0. 41 0.07 0.18 0. 28 0.41 
Alexandria_.........- ipa dnguacespuiakoasibadn —.03 -O1 —.02 ll -.12 —.22 —.10 —.19 .27 28 . 56 -22 
ES SSS ENTE ECTS Pe Teen ee OE ay es Oe -21 -ll -3l 14 -26 .06 —.22 —.10 —.20 .19 12 -21 
TL... sdunddnnpepiipatte theres iuaenatite —.00 17 12 —.13 .19 —.02 .12 —.08 —.22 .18 -29 .31 
ll et jo bhi Sue atid *3 . 08 —.31 —.16 -08 33 .04 25 .16 -12 —.16 —.26 —.36 
SE CLEC ESTATE, Oe -14 —. 08 04 —.18 13 02 06 —.12 -06 -10 .19 -05 
RC AR A 2 eS pedis whic einteaibeies -22 | 51 10 17 -10 —.23 —.15 —.21 .04 30 17 
EE SE FRPP ES OER A rer eee -16 —.15 07 —.01 05 —.08 .09 —.09 -22 -.17 .10 .04 
REE eee aS Ree ee EE —.09 -01 -25 .40 —.07 -03 —.21 —.16 . 06 —.04 17 .24 
DIU «| crinnedabdooucatoecddastendeuhiabtesos - 06 .39 24 .03 —.07 S| .35 —.06 .13 24 .380 .22 
NEE BE ES IO ET GS TARERET -.17 .14 —.08 09 .24 —.05 .31 —.24 —.15 —.22 —.03 .23 
NP RIMES Eek Sar OS SS BE? LE SE SE Re —.26 —.30 —.18 —.20 - 22 . 16 -06 .07 .19 —.22 —.27 —.46 
SNS «355 25 yo daddcdbbbacsdbnbeieodendnssébes . 04 —.24 —.11 15 -32 .04 42 —.08 -—.13 .04 —.05 25 
STINT 000. dn dni cidipethtaemeakinatseeseniaamdiin. .25 -17 46 .06 .16 —.06 —.17 —.23 —.21 .08 .41 .34 
SRT Bip SERB OS Ve PRS 2 ORI S ERLE ES —.30 —.06 —.10 —.37 .09 —.05 —.47 21 —.2E —.05 —.04 —.44 
BES Ss See ee eee —.03 —.37 27 ll —.23 —.24 —.04 21 —.10 —,22 17 —.00 
RES See Me IMA EP ~—.10 01 .02 —.24 —.09 -05 —.06 —.29 —.13 —.00 .09 —.12 
Freetown. .......-- bilan hdd Fe Sa & Soe ARR. £ —.16 -02 —.06 —.02 -12 . 09 —.01 -.14 —.09 -25 —.05 .07 
NTL... 8. pecapnmubnaes AE, AER: —.04 —.13 —.11 —.07 .19 -16 .08 -07 .06 .29 . 26 -24 
ITY, cild.icndcobédubetnotavientinacdennkh ween . 06 .28 -18 —.33 —.93 —.0) —.02 35 —.06 —.03 —.07 -12 
ES TES: SSS Sa eee | rene wae .02 —.24 —.05 35 22 —.10 . 04 —.08 .08 —.18 —.04 27 
en prnamnnaatenanian . 06 -.01 .14 12 —.12 . 06 -06 . 25 .07 . 06 —.08 .04 
SSE eS SP ae 2 8a mvabietded —.15 -05 —.24 -.1l —.00 -05 -23 -28 . 08 —.05 —.02 .09 
A ee RE RE Sea ee Rae PE eS EP .18 —.08 -01 . 26 -22 —. 36 .20 —.22 19 .02 13 15 
SG 5. - del sb wedeincstdunsuncécdencebéustussean —.42 -00 . 04 —.16 —.23 —. 26 -02 24 -.1i .04 .02 —.06 
0 ERTS BF OES Se SS ame eb RESETS —.07 -05 —.33 . 22 —.0+ —.4l —.10 —.43 —.23 —.09 . 06 .03 
NE aD RE ep BE SR Ee Oo —.14 —.01 . 26 -18 -12 -16 —.27 —.2 27 .05 .29 -20 
Madras. ..... « hint RAS. cthichindéseianedoabibeha 1 —.16 - 26 32 18 —.20 —.32 —.30 —.18 —.00 .19 12 
US SES ae eee .01 06 —.13 —.13 . 06 - 06 .18 .19 13 —.05 01 —.07 
Re RS -e EE SRG) fas a PEP a ESSE .17 .07 .41 31 .19 —.22 —.29 —.23 —.26 —.18 25 .35 
SS eae bie —.16 —.23 46 —.35 —.21 —.60 .09 .38 21 —.08 .20 —.27 
Mexico City........-.-. eS —.26 —.17 15 —.08 .03 —.04 —.12 —.13 —.15 —.23 —.10 —.22 
Midway Islands. _-.-.........----- EMS oad ~—.18 —.43 49 . 33 .49 -42 —.42 -.11 —.13 —.48 -20 . 42 
Montevideo... .......--.--.--.. PA eV —.00 —.20 —.20 —.27 -23 -18 -10 —.16 . 28 —.15 —.28 —.09 
Moose Factory.___- Satis bot 314 ER RE 1 —.02 10 —. 36 —.05 -.01 —.06 —.14 —.30 —.07 35 04 —.01 
ea a +E See CS eae ees —.39 —.18 14 —.16 .05 —.40 —.16 .08 —.03 —.06 oa —.44 
nl ett ES PASI ata ES EL 5 St 14 18 —.24 —.19 —.04 . 26 —.07 .13 —.04 07 —.47 .30 
I She SOS Ce ie, capboceipuddsmbeneee 19 19 —.01 .33 -27 -19 —.00 —.04 —.06 —.08 47 ane 
ON ET, LE TCI Ea TE —.05 —.05 19 .08 —.27 .03 —.25 —.09 —.02 01 .34 ll 
Port au Prince__....----.- piaedbhbue bok uiaaenaae —.07 —.02 00 —.13 .19 .09 .33 —.01 —.16 —.05 .02 —.39 
Port Moresby_.....-- eT ee L. ORES EEE 26 -16 22 .04 -16 -14 —.15 —.22 —.27 .10 .05 . 32 
Punta Arenas. ...-- Ke BA hep SARS OS —.03 -03 —.01 -.17 . 34 —.15 .07 —.09 —.01 —.04 —.24 —.31 
EL, <pckiddsssdnbronapannadiebbecsscthesh —.05 —.22 08 -21 .13 -.11 —.03 —.24 —.12 -.01 .16 .28 
a ee cate a mer euiniinnn 08 -00 36 29 —.00 —. 34 —.34 —.30 —.20 —.04 27 25 
Se 1. cccabptikechbaeiedubuibee th Ry 18 —.24 04 15 -27 .04 .29 —.09 . 34 —.16 .05 —.15 
St, THightae.....-<< ET SLE SE A ll —.05 -18 —.05 . 04 -14 —.21 —.02 —.07 02 .24 .03 
a ili eB RE en i eR A 06 .14 .18 19 .28 17 .08 —.24 -.11 ~.02 .16 ll 
Santiago..........- <shdbeo~diabnoobhidndeaitvaltéwiti 07 —.20 .02 —.08 .04 .07 -02 —.04 .08 —.09 —.35 —.28 
South Orkneys........-.--- PER ee ~.17 23 —.28 —.01 .10 —.03 40 -20 —.03 —.05 —.29 .43 
Southwest Point......--- wiaishttendsaaboubouate 06 —.04 —.13 —.24 —.03 —.10 -06 . 06 -00 —.02 —.13 -13 
Stykkisholm.-........ A ee ee ee —.13 —.13 —.09 —.28 -.12 .09 .48 . 16 —.11 —.05 —.02 —. 26 
TN cf Spi askiben becom tesepachereehngeheghed 13 .04 .16 .09 -22 | —.19 -32 —.18 —.05 .03 -27 
Tashkent........... Bl  thaobhe | 26 .09 —.03 —.02 —.24 -16 —.38 —.00 .04 03 -23 .19 
5, Tk SR i tt EI TORRES 8 2 aaa 23 —-.17 .19 .10 .02 one —.16 -22 .30 —.25 -.1l 13 
SAR ny Line EG | ‘01 —05| -.2 al 8 02 117 33 ‘17 07; —.02 "17 
eee 2 eee ee | —.01 —.08 —.02 —.27 —.14 -05 —.10 .35 -27 20 .01 . 25 
SS Rati nnhaalitencngtnéen dash eenemebaoodh dp sahie —.10 —.18 —.06 —.13 -13 —.08 -24 .08 —.21 14 .02 —.24 
NN 2. edocs enbaddese=ebebas < -21 —.43 —.08 —.06 -27 —.06 .06 —.14 .08 —.18 —.00 .04 
TEE > Pe EG A eS TE LEE —.18 02 —.20 —.07 —.08 —.08 .04 .29 —.13 .25 —.28 —.12 
WOE os wianigtdsé satus ccsnubbscsvebeadsciedon -.11 -05 —.28 —.17 .08 —.00 -12 —.54 —.05 .49 —.23 —.15 
pS EES See See oe . 06 04 —.04 —.23 -00 -13 .03 45 -—.01 —.01 -03 —.07 
Yenisseysk_ ll —.06 -03 —.22 -01 —.03 -1l .35 .04 —.08 15 -10 
| See ee ee —.19 24 219 24 -05 21 -01 —.16 —.22 —.03 -25 .42 
OS EE SS ES SE ae Pr eee —.04 .19 —.18 01 —.10 14 .08 -04 -20 —.16 -10 —.01 








33 


TABLE 13.—Correlation coefficients between foreign pressures and United States temperatures, district 2 














Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DIF 
1 2 3 1 2 3 1 2 3 1 2 3 
den-.....- adew oo 0.01 0.11 0.21 0. 06 —0.12 —0.12 0. 04 0. 03 0. 27 0.18 0.11 0. 06 
Dili cctcnséctncecocecensescccccescipecees 19 —.20 -15 -12 —.08 —.17 —.06 ll -02 -09 .09 .08 
Dip cuksaciteccessabotrenneabipeanes -12 -10 -16 —. 23 —.09 - 05 -.11 —.14 . 08 ll —. 05 —. 06 
EES eS St ee —.37 16) 34 —.28 —.07 - 00 -17 -23 —.01 -28 .43 29 
Co cas eke aghecsdedtccnccccucgiveccucesepeocese ell —. 06 | —.07 -21 «ll -12 —. 29 —.22 -10 —.23 —. 29 —.27 
Tie ee Ae Cs I + ket . 03 i .23 —.29 —.03 —.10 —.06 06 —.10 —.10 22 —, 36 
PT diidiinencecadegecocccccusedeoncccesabeepese -.11 -10 33 —.28 —.15 —.20 14 oue 17 -ll .30 07 
Ee nncendabnnqpaccceedepeasecctabeere= 21 -25 -12 -17 21 -00 - 08 —.04 .07 . 03 .05 li 
ts <n cconkatdivtmetentpheosasnethnbecene O01 —.20 -20 . 34 .07 .09 —.2 —.03 .18 —.09 -22 04 
OS a en —.19 -17 ~24 —.08 —.02 -20 24 -23 -16 -19 .43 -12 
DE tant scccedeperepescoseenoegsoonsegpeonee —.12 .19 -05 -03 -19 -22 .00 -17 —.03 —.05 -17 -13 
| ER ob SR eee ee See —.02 -05 —.04 —.26 34 -29 15 -10 ll —.46 —. 26 —. 65 
0 Ee Ce a ET, en -02 - 26 -17 - 06 i 2 - 08 -14 -22 -21 —.16 -13 
2 Sa oe a eee —.13 —.06 -25 —.28 —.12 —.15 -09 15 -17 -14 .38 -12 
SS aC ae ee Se —.23 —.03 —.25 -19 —.04 —.09 -.11 —.01 —.21 - 25 —.15 —.56 
EE << cadengageicansinggoegtuethunmunbes —.53 —.22 —.14 -17 —.22 —-.2 —.29 —.05 —.17 -06 —.19 —. 30 
ln snccbsdupieggesetlisaqreeceutrabeonpes —.33 04 -00 —.17 -01 - 06 07 —.19 —.12 - 06 —.02 .00 
Bs Sen secccnsepeccccccesaggnoeecessespesyes —.04 “ll —.04 - 04 -14 .04 —.01 -12 -00 . 26 .18 -% 
ln nckccebappeciedeudbquebecesspbeosss —.08 —.01 —.01 05 -19 - 06 -00 -09 —.06 2 17 -13 
: dtithtenecotdmecepoceensgeresnospepeonan - 25 —.02 -02 05 —.01 —.10 - 03 .07 -27 -.11 —.19 24 
Ph tckcnnebepinentéccdeigeoccenepelpenene —-.11 —.08 -12 -27 14 —.03 —.08 —.05 —.16 —.32 —.04 -27 
ORES es Se —.05 —. 25 —.15 —.20 -02 12 —.08 —.04 .07 —.06 —.06 .02 
NS) aS PS a ESS LP 07 —.04 —.23 —.18 —.10 35 -07 -H —.03 -03 —.16 .10 
SU tedidecadnasdbupenpbenebog ines nutatiennets - 06 —.38 —.02 —.17 34 -.17 01 04 45 —.19 -.l —.07 
TE detemennccodapponsecusgegqoeoooconaernsee —.19 —.23 —.05 —.02 —.20 —.18 -21 —.16 —.22 —.16 -.17 —.36 
I <idpastaveccébaipegeeceddénggutgecoubaiihigan -.B —.15 —.24 - 05 —.19 —.29 15 -22 .25 .08 —.09 - 05 
EE ES ES a Sa OL -13 -12 -22 -21 -10 —.05 —-.18 —.16 —.06 17 .40 - 36 
OM Se Se Se —.09 —.C4 -17 —.32 —.09 —.05 10 . 06 -16 —.01 .00 —.03 
0 EE ee Ss Sa Dee —.12 —.03 10 —.04 -07 —.10 —.03 —.05 —.04 —.40 —.22 —.20 
> AE had aS a oc SEES SF 2 ee —.04 -24 36 —.14 -.13 —.26 M4 . 08 -19 —.21 17 -10 
NB I ES SS Soe eo ea —.14 —.01 14 —.16 .09 —.06 —.09 . 09 -.12 . 08 —.04 —.25 
SE ees 2 a See —-.11 . 08 32 -ll 15 -09 —.26 —.24 —.34 —.10 .06 —.01 
Midway © ESSE EES (Th LSE SS 6 BNE —.29 —. 58 49 - 03 - 56 36 —.19 .02 —.12 .37 -2 . 8 
SS > Ee Se ee . 05 —.09 —.21 —.21 31 31 —.17 . 08 -20 —.18 —.39 04 
PT ..xccnigmnchaokdbenpnabansnigumerdmen -10 -01 —.27 —.10 —.12 —.23 04 —.25 —.08 -04 -00 -l4 
indididdvetisnngoocniacmpennetnheiabamnabie —.51 -.11 —.18 —.15 .02 —.35 —.39 .07 —.25 .07 —. 20 —.44 
SS EEE eS SLI 08 —. 06 —.22 —.12 23 - 29 —.2 - 8 —.12 —.36 —. 30 ae 
Tits Bs a Ss ee ee —.15 .07 ell —.13 —.15 —.20 10 -17 .20 —.03 .07 04 
ON REE OS eR SEED te 24 -02 -09 -19 -00 —.34 —.04 —.08 —.02 —. 03 37 07 
NE LE —.10 —. 06 —.02 . 04 -12 ll —.01 —.08 —. 03 . 05 li —. 21 
| ETE ERIE SA EEE SE. SE —.04 -03 -20 —.10 —.07 . 00 - 04 - 06 -05 - 26 31 - 0 
SRT LEE oe ot .09 -10 -05 —.14 -18 —.05 -16 —.05 —.08 —.13 .03 —.16 
ECE TAS ARIE TE EE FOR —.02 -li 35 -02 —.12 —.14 -31 -27 14 —.10 2 -07 
SS SESS LES Free .02 24 35 —.29 -.17 —.20 -07 -18 18 . 03 .19 —.09 
8 BREE PS ERs See PEP Fee .12 —.06 -23 —.08 25 —.02 ll -10 36 —.09 15 -.14 
EE, ME ocduscccsropceayeiccniqesscoseebinnees 05 —.10 24 - 08 22 21 —.12 -05 —.01 -23 .2 —.02 
RE eR EE See —.23 -.11 —.12 -14 13 -14 -13 -02 10 lH .00 04 
SS PES ee eens Seow EE -23 omn -10 -02 19 -20 —.23 —.32 -.17 —.13 —.38 —.40 
SL ee ee Se Se —. 26 -15 —.20 —.05 34 -27 -12 -13 —.19 —.35 —.02 -16 
NOES yt SS Fs -13 —.08 —. 36 -13 —.06 —.04 —.17 —.08 —.02 —.08 -01 -37 
TE cocaschequcqpoussttinpedbesstdanmunben —.04 —.14 .03 —.20 —.09 -23 -l4 —.03 —.13 .03 —.06 —.14 
II: ob aritare ssciurmaneenpparens- ecknibiigelerngeiinneipaamadginins —.15 -00 .07 —.06 —.19 . 08 —.04 12 09 —.06 -13 -15 
, ss = (RAIS ES CE, IPS EERE S 04 —. 33 18 —.08 -13 34 —.08 09 —.02 -.i4 —.09 -33 
0 RS ERE ES 2S FE -00 —.19 —.08 —.04 -10 -18 —.07 41 15 —.10 —.14 -17 
eS Ee Cee ea ree Oe SS . 03 —.01 —.20 —.09 —.20 -27 —.04 -ll —.03 -01 —.12 2% 
EES RE SE EPS SS EE -09 —.27 —.16 —.08 25 -03 - 03 —.10 —.02 —.26 —.13 - 36 
Gs bataddins dipbovckscutenetsbidabianinad —.03 —.15 —.07 13 - 03 -.17 -12 —.10 —.09 . 09 24 -.2 
, Se EE OL: ees fe -14 —.30 —.06 -18 35 -13 —.19 - 06 -16 —.05 -05 —.05 
I i ids ccndammwindhshaioamtenniadiaameaake -.l1 -17 —.15 -05 —.20 —.01 -22 -.11 —.04 -08 -.11 —.10 
. , Ao RL RLS EE, —.15 —.01 —.30 —.16 .09 —.22 -21 —.38 -02 -13 22 —.15 
» 2 ES SE STS Be -12 —. 26 —.06 —.04 —. 25 21 . 00 -12 —.15 -.01 -27 —-.01 
5 IIE ES SPEER AS BREIS FETE, -22 .09 -.17 .03 -ll 17 —.06 —.16 —.29 -13 —.04 ll 
ES ee Se RS: Sen AEF, -.31 .07 -32 -.18 -01 18 14 -01 -21 - 05 .47 15 
Pe icaenddscndstebcntccaiugaposctbbammenes -02 -.17 -17 -04 —.01 -07 -.11 -13 -21 -.2 —.27 -.i4 
























































34 


TABLE 14.—Correlation coefficients between foreign pressures and United States temperatures, district 3 











Winter temperature 
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Spring temperature 


Summer temperature 


Fall temperature 

































































SON JIA MAM || DJF SON JIA MAM DJF SON JIA MAM DIF 

1 2 3 oe 2 3 1 2 3 1 2 3 
SSE YS ee Pe SO 7: See ee 0.15 0.32 0.13 || 0.15/ -—0.12} -O11 0.01 —0.07 0.09 0.13 0. 32 0. 28 
(a RRR Ne 8 rte ul 115} =—.0o2]] .25| —.10/ —.05|| —.08 09 22 ‘al "36 05 
4 ae eemia a pela ate > ae ak . 30 . 20 11 || 10 .18 Uu —. 25 —.16 —.18 . 03 10 19 
OS it AE AREER ATR TE etn .10 29 44 || —.15 . 04 —.07 ll —.08 —.08 26 —.10 05 
NE ee Oe eee nn eckdteee . 08 —.20 —.13 |) 10 .16 . 00 .08 .14 15 —.18 = —. 2 
dle ts aah ET NN << eieeae —.02 —.20 —.05 || —.12 . 24 . 06 —. 06 —.16 —.16 —. 2 —. 03 io 
ce eee a aan ¢ 6 RRO e ERIN 28 .31 .42 || .07 16 —.09 —.12 —.19 —.14 .07 .18 17 
SEEGERS FES > SRS Feo . 03 01 11 |} —.19 —. 04 —.18 24 —.09 —.02 -.19 . 06 —.03 
SS REGRESS GE. ¢ SE ee —. 20 —.30 .18 30 12 . 20 —. 08 me . 16 —.20 .43 .10 
= Raa es RRR SRE - 01 . 30 25 |} -01 . 08 . 08 . 04 .02 —.13 09 48 . 35 
0 ea 2 Rea tS LRG i. ea 2 12 —.14}/ —.01 . 28 -.11 .13 01 —.16 -.2 10 . 34 
EL Re! FSIS a SES oobi —. 21 —. 29 —.19 |} —.27 . 34 19 2 —.33 06 =-.11 = 11 —.19 
I ee . 08 —.07 .0}| —.17 18 —.09 . 01 —.13 01 —. 06 =r 24 
(i Rad I PERN i TR tk Pai 09 01 2% |} —.17 .07 —.10 —. 21 —.16 ==, 04 14 27 .31 
0 ERS EES S| EES | te SE —. 28 —. 04 —. 04 |) —.22 .18 —. 09 —.22 —.20 —.37 —.16 —.09 —. 36 
OS: SRE Hey ERO. 3 ale —.50 —. 30 31 || . 05 —. 04 —. 32 . 06 . 06 —.04 —.14 .32 05 
Edmonton....._-- 2: IS Sh: Nett a. | Cpe —.10 —.05 -—.16|/) —.2 -. —.01 14 —. 32 —.18 —.19 10 —.02 
_ (st Sac iS. epee: Tae —.12 . 06 . 04 || 07 ll —.10 . 00 —.01 —.07 14 —.05 —.10 
RE SE Lee Re SS —. 07 —.13 —.15 |} 10 -17 - 02 . 06 . 07 12 4 17 30 .16 
Sea ried Re LES .21 ll 10 |) =. 20 —.06 12 .10 .07 = 7 —.02 —. 06 .16 
OE Sg ER RE Ea Le aaa —. 09 —.38 —.02 |) .18 .16 —.04 .07 .02 06 —.18 —.06 . 30 
I ma —.18 12 —.15 || .06{ —.10 28 —. 08 .12 . 04 20 01 —. 05 
—. 20 a ts 03 | “02 18 —.07 06 —04 —08 "03 00 
. 25 —. 06 —. 12 || 08 —.18 —.06 .12 —.19 06 —.02 18 21 
—.49 —.22 .10 || —.07 -.15 —.31 15 —.18 —.43 15 —.02 . 05 
—.14 04 —.52 |} . 28 . 02 —.47 . 00 —. 4% —. 2 —.18 .09 23 
—.17 =—.17 09 |) 14 .09 —.13 . 03 .14 —. 08 16 .35 .32 
. 28 .37 15 |} —.09 . 03 04 —. 20 —.06 —.05 —.01 . 02 . 06 
NE, ORE REN Sa ge —.30 —.31 —.23 |) —.2 . 03 —.01 00 —.01 00 —.18 —.02 ag 
eh aE Sica peers EPA Bere 23 . 06 33 || . 06 2 —.12 —.19 —.19 —.17 .21 .10 .21 
1 lit a RET RP ee. Seer .16 -—.2 47 |) —.01 —. 33 —.46 . 00 —_ 12 —.14 .22 —.39 
REL, RR I BLL —. 34 —.15 .02 |} —.13 —.03; —.12 —.02} —.05| —.09 01 12 Bt 
i ee 2a Ree 5 —.04 —. 47 30 || 30 . 44 51 —. 04 06 . 32 —.37 30 . 54 
RR, Ss REE A NR ei —. 08 —. 31 —.22|) —.2%4 .31 15 . 06 07 . 28 —.13 =, 31 05 
I RE REE PRL LTE Es ETD. . 03 . 09 —.30 —.16 —. 09 —.13 —.04 —.19 . 04 - 52 .12 . 05 
SS. Deal Ik ga Za RISEN —.38 —.04 11 —.10 a —.40 —.02 . 04 . 03 —. 25 30 —. 34 
a aR Ged RE CR STE Ee AARNE —.02 =. —.12 —.13 —.03 .14 —. 04 —.05 tl —. 05 —. 03 . 08 
er -21 16 .08 09 | .21 . 04 —.2 —.35 —.39 -.07 ~,13 . 00 
5 RSE AES. pS. | Sh SNA ns ME, . 08 ol 23 . 08 | —. 26 .O1 —. 03 —.03 —.02 —.04 .2 .18 
ERE ca ST Be —. 04 —.02 —.12 —.18 13 05 . 20 —.06 —.09 —. 08 00 —.30 
| iit i: EE ET Se ET . 28 17 13 —.04| ~.04 —. 04 —.27 —.% —. 30 .14 02 47 
RS aE ER i she . 02 07 —.03 —.37 .19 —.29 .07 —.14 . 02 —.14 —.12 —.i4 
REE 2 a ROE” 2 RE BS RS - 05 - 03 . 24 19 27 —.03 .18 —. 06 —. 36 ll ll . 08 
RI TEN 5, RS BCE 15 17 26 —.19 . 04 —.39 —. 34 —.29 —.16 —.16 .15 .14 
Rio de Janeiro___._._.-- Pee DES ~ Zt, ESE he .16 —.25 .13 13 -10 . 00 04 —.11 . 30 —.16 . 06 —.17 
ie SE I IG | 114 —.06 ‘02 —.19 ‘21 —06 —. 08 —.12 ‘ol 14 24 “08 
a aia La 7 ee Se | —.06 18 .18 03 .17 . 09 . 08 —.10 —.00 | .05 .08 10 
(Nt aaa: Sanne «20, aOR 2 is ee 01 —.19 00 —. 26 —.02 —.18 .02 —.09 —.02 | =, 18 —.48 —. 25 
ie SEIS 8 a NO. —.07 19 —.18 00 .13 . 04 . 30 .29 18 | =, 10 —.34 .09 
Southwest Point .......- PES | Bc, 8 eee . 03 —. 25 —. 25 15 . 08 —. 24 - 35 . 02 . 09 | . 00 —.05 15 
Fp eR Tet fe &. «eee —.17 -—.2B —. 26 —.21 —.05 . 06 .03 .00 —. 13 | —.16 00 —.22 
Ne ae —. 06 .33 .12 .19 . 06 .02 .28 —.20 | 16 ll .32 
ie he ROE lacs «Bn AN he: 4 sabes —.06 —.05 17 04 -.01 25 . 08 14 —.04 || —.08 41 .19 
ee ec ccichoneudeiais .01 —.16 . 24 —.07 . 00 —.10 —.09 35 . 08 —.27 02 .41 
Upernivik. . 04 =—.11 —. 34 17 . 04 .08 .09 28 .10 —.13 —.09 . 05 
Ust Zylma . 06 —.06 —.05 —.09 ll 05 .18 -.16 2 | —.18 —.10 16 
eS a ca TBE a . 04 —.11 —.06 —.02 . 06 —.14 15 .14 —.10 | .12 —.12 -.14 
2 i i i A, Cog eee .18 —.13 —.05 —.05 .09 —.02 —.02 00 . 04 | 05 04 —. 04 
a —.22 —.04 —. 26 | 11 -.1 —.10 17 .12 —.16 | . 50 —.40 07 
eR io RT Sey 5 Toes —.04 —.03 —.34 —.17 . 02 —.17 00 —. 46 .04 | 3 .00 —.14 
a AT ce Rea 5 ei 14 . 08 —.11 | —.12 —.08 19 —.03 20 —.18 | —.09 .05 —.08 
ills BS SR a 5 aR, «Eee .12 —.02 —.03 —.10 —.04 .14 -.01 —.13 —.05 | —.04 .13 —.06 
ll i RR RRR I dee —.2%4 . 30 21 .18 .07 ll .07 . 04 —.06 | —.02 . 30 27 
ih, ni Se aR LTE Ge aD —.14 —.15 02 .02 | —.03 13 ll -.14 05 | —.27 01 .00 











TaBLE 15.—Correlation coefficients between foreign pressures and United States temperatures, district 4 
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| Winter temperature } Spring temperature | Summer temperature Fall temperature 
i} 
SON JIA MAM | DJF SON JIA | MAM | DIF SON JIA MAM DJF 
1 2 s* fi 8 2 3 is 2 3 1 2 3 
| } —s 

Po eS eee See oe See ee rome 0.06 0.15 0.24 || om] 021} 023!) -0.07 0.00 0.13 0.04 0.02 0.17 
Alexandria 82) —.04 16 || 16)  —.05 —.12|| —.14 26 10 —.19 .20 22 
Allahabad 13 20 15 || —.28 -.11 -06 || 9 =.17 =—.17 —.06 .13 —.18 .12 
Antananarivo —.09 4 34 | —.30 —.18 —. 28 || 04 ll —.08 || 26 27 01 
SS ae.” SDS SS RRR 9 NGS * ERNST .09 08 —.05 | . 28 .16 18 —.18 10 24 || —.06) —.14 01 
pS ES ees SS | aS re 18 02 - 20 | —. 33 07 —.03 —.14 —.18 —.16 —.11 | .16 .02 
ORS TET Sears eee —.10 13 .39 | —.23 —.17 —.25 || ll 18 —.01 16 | .00 .02 
NE Aon nccss chdceccnsdabneppiseccsdhabensses 12 25 -10 | . 04 -07 —.03 || 10 —.15 01 —.02 | .25 09 
OS SRR Fae ees Foe 01 —.22 25 | . 34 06 O1j) = —.15 .12 21 | . 00 | . 35 15 
SS” ee eS eee ee 7 15 - 26 | —.16 —.25 05 .14 04 —.29 | 19 34 -.U 
OS eR ae ae. —.16 17 01 . 06 27 03 || 08 06 —.13 | —.05 .13 16 
BE salah hers. -).dicsens db waceeuheetved —.25 —.05 -.11 —.20 . 36 30 |} —.04 —.09 13 |} —.26 —.27 —.53 
BI 85 sacs. 2. hic acaapugpencsesciiintees —102| —.17 04 | ‘04 12 07 || = .10 rf 39 | 16} =.17 2 
OE ES ee 8 ee Sk ae —.14 —.10 -29 | —.32 —.17 —. 26 || —. 26 —.08 —.12 | - 22 | ll . 04 
OS EEE AN FES TINE “SERIE —.22 —.05 —. 23 —.09 04 -.4|)  —.11 —.15 —.44 | .23 —.16 05 
OS SERRE St eS —.43 —.16 01 |} -27 00 —.14 || 07 0) —.18 | il —.11 —, 26 
| Rela RRR Ae TIRE 8:8 Sues 1; —.00| —.02|) =—.16| —.06| —.33]) -—.00| —31) —.16| “25 "12 —'09 
Freetown... —112 14 | —.08 | —02 10, —.12]| 12) 9.37] 08 | 29 ‘01 —'02 
Georgetown. —.06 —.02 —.52 .03 .19 —.01 || .12 19 | 17 || 18 7 15 
DUE cabbacacso -22 -02 —.07 |} —.14 02 —. 08 || 10 —.18 —.07 | —.02 | —.07 | .00 
oS SRNR ae RRR ¢ RRR: qi FS —.19 —.17 11 || .08 . 08 01]; —.11 —.05 —.16 || —.03 .12 | i.) 
ECT 1 2, <2 Eiminycadedihecancatiereece -.06| —.20| —13 || 15 | —.02 22|| -.13| —.06| —.02|| —.09| —.15 —" 24 
Diab tnceccenepoccsocsdeee beorweseghissves —.04 —.01| —.25|| —.00 —.02 30 || . 08 .08 —.10 |} -—.07| —.08 —. 24 
| _EEE SRIIR 8 IN .10 33) —.01 || —.07 —. 36 —.11 || . 09 10 -31/} —.18| —.06 .32 
Ee rere ae a epee © | —.18 —.18 | —.01 || - 02 20 —.13 || . 36 —.37 —.32 || -23 —.13 —. 37 
EE RES SERIE AE OSE Be —.27 —.12;  —.27 || 13 —.09 —.36 || 06 | 15 07 —.01; —.05 . 06 
RN lt ss wxcuchSccncansdb etka conn thatans —.02 . 08 | -19 || —.22 —.10 —.04 |} = —.05 ll —.03 | .08| —.20 —_04 

eS ge es ee ee . 04 .21 | 24 |i a —.22 —.13 |) —.07 —.06 04 | 21 | .45 | "42 
| S SEBSS RRR 1 CURRED —.20 —.12 | 03 |} = =—.15 —.02 -O1 |) —.05 25 —.32 | —.26 —, 26 | —.2B 

Es RS PE SRE £2 -02 26 | 39 || —.16 —.05| —.12 —.05 —.09 —.12 || —.17 —.09 | 07 
NTE Di ncsncocsdisscasosdbdibecesuceptipnanes —01 03 17 || —.04 09} —.07 01 ‘14 | as et a 
A AY te I STE —.15 04 31], =. —.07 —.27 -03 06 —.02 || 13 | 7 :30 
4 Se ee SS ae —. 28 —.61 - 39 -01 54 - 52 —.07 . 04 -28 || —. 32 | 25 . 58 
RE AE SRS CS 05 —.12 —.18 —.13 | . 36 32 || —.18 —.09 7s oe —.42 .10 
Moose Factory. 02; —.01; —.22]]/ —02] 13 2 {| (03; —.14 08 | 20} 106 28 
, er —.40 08 | —.05 || -02 . 20 —. 34 || —.07 07 —.19 | 06 . 00 —, 52 
ISTE Rae Se eee 05 —.08 -.2B|| —.16 .09 23 || 13 —.14 aj} -.13) —.12 —.08 
(Ret) NE OR RS RRR —.09 . 03 4|) —.21 —.14 —.21 —.15 —.05 —.05 | 4 | 04 01 
Ge ED: SSM 19 . 08 -18 || 24 —. 30 —.27 —.01 —.05 -15 | 06 | .35 2 
Port au Prince..-..---.-.------------ ROE row —.08 —08 —.08 || —.10 il ‘01 15 —.07 17 —14 | ‘13 —11 
4° Sei eam Ce REIS Tse —.05 01 16 || —.18 —.09 —.12 —.13 —.09 —.12 || 19 .06 35 
I isch dhcLanucdinde anonsuibetcoene 7 - 06 01 —.2B 23 —.18 . 05 —.10 4 |} —.32 —.21 07 
llc RRR AE SRE Be RE —.06 .07 .23 | —.04 —.02 —.30 11 14 —.10 | .10 ll 17 
NN itn cmncdegauenscnntivbitasnsouegububith —.01 -31 35 - 09 —.02 —.02 —.22 —.20 —.16 10 —. 08 —.04 
3 LD SSR CREE PE SES See .07 —.07 24 \ —. 03 2B —.O1 |! 21 04 .48 -.07| —.07 . 04 
i, so cniinls tiie anemchapttvannaneibieedels .08 —.03 - 26 || 00 17 20 .02 06 - 08 | 14 | 18 .04 
RRR AT TRE SE RRR FRR ‘31 —.13 —05 || 04 "17 "02 14 —01 22 | :02| —.10 "30 
| SE RC a ES SE, Se 09 16 —.10 |! —-.17 -12 13 |} —. 24 —.21 —.15 | 08 | —.12 01 
Re RR SES ee te —.23 15 —.19 || —.13 .22 21 || .19 11 16 || —.26 -.11 .18 
RE RES OT ll —.06 —. 28 || 16 —.06 —.08 |) .16 —.05 10 || .17 17 .29 
ill AER EOE —.02 —.14 —.06 |} —.12 11 —.20 .08 —.01 —.21 |} —.05 —.16 —.30 
icin cl hives wonteiuibiionienniginticaiée —.05 —.05 .16 . 04 —.14 -08 09 . 33 —.12 || 26 . 06 00 
EE dikiedevipdpeviwacsspettavevendeiimasil -.03| —.27 14 || 02 24 04 —.04 09 .32 || —.29 04 14 
| to CORRS tee Se —.06 —.19 00 || -05 14 15 |} 05 .41 13 |) —.22 —.02 22 
| LCSNBOE cE a Sea a: Sree . 06 —.01| —.2 | l4 —.15 -18 || .00 29 —.09 ||} —.03 —.08 02 
iieccmntcabidiecsinaghepptoconndieialicied .10 —.27 —.19 |) —.14 -19 10 || 19 —.27 8 j| —1 —.05 —.07 
SID Uncccecccindtiniaxe cadiptieacinnadbaiaaal .03 —.08 -00 || 25 | .10 —.13 -13 | eT —.08 || 12 —.18 —.02 
A RE ORB ASR 18 —.28 —.02 || 119 24 | “15 —.01 | 13 36 |} —.14 06 —04 
I cscs tiititadiendiithdtnnsicandlicens | —=.05 13 —.1M4 3{ =. | 00 |) 17} —.06 —.07 || . 30 —.36 —. 08 
See ena ie < aR Bs eH | ==—.05 —.05 —.31 || —.13 | 00} —.28 || 10} —.35 14 28 —.14 —.17 
, | og DTS A cues | 20); —.18 —.03 05) —.16 | .26 || —.10 | . 00 —.13 |} —.07 .22 —.19 
ee. ee "16 12] —.31 || 03 | :06 | 0 || =—.01| -—.98}] —.33 || 07 08 —00 
SE cocccepeyebecwcoditirtomeotiigininet —. 26 15 | -39 -09 | 10 02 |} —.14] .08 -06 || 16 41 14 
2 5 Me | A PERE 2 «a .02 —.15 17 || -05 | . 06 | 0)) —1 | - 08 17||  —.38 —.07 —.14 
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TaBLe 16.—Correlation coefficients between foreign pressures and United States temperatures, district 5 





























Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DIF SON JIA MAM DJF SON JIA MAM DJF 
1 2 3 1 2 3 1 2 3 1 2 3 
IE . ...« didinemnittittintiewnnntintdlniinndinniindialgioned 0. 24 0. 48 0. 21 0. 21 0.08 0.08 —0.15 —0.19 0.09 0.12 0. 24 0.09 
(EEE ALLELE ELLE OLR, -23 27 . 09 - 25 —.14 —.09 —.09 .09 .22 —.18 . 30 —.05 
CS AE ILE A LASS AES: .38 27 - 26 . 08 04 -19 —.08 —.08 —.12 —.07 . 06 -12 
PIII. <nccindilinnammenwdndiiinaemwnantdhianimese —.03 2 -233 -05 -12 .03 -12 -13 . 06 -19 -16 —.15 
I oi lnc tia lndiiienuittediainimaasa ties -10 —.27 —.08 -10 -22 -18 .13 18 34 .02 —.05 - 00 
Arequipa 02 —.10 . 00 -.11 34 .19 —.05 —.05 —.02 .09 .10 -13 
EEK TEES eT ire 32 35 -43 15 14 —.18 —.2 —.10 —.24 —.02 .14 . 06 
Bermuda . 08 li -16 —.20 —.05 —.04 24 .02 .09 —.11 .09 .07 
Bouzareah . —.16 —.18 .31 -21 -12 -.11 .00 - 25 .30 03 45 —.03 
Bulawayo.. 02 . 25 -16 —.07 . 05 —.13 -10 —.08 —.10 —.15 .32 . 06 
Capetown.. —.18 ell -.11 -13 . 26 —.2 .04 —.08 —.04 —.33 06 14 
Colon. ... —. 26 —.28 —.17 —.17 .34 .35 . 20 —.10 . 36 10 -.14 —.02 
Cuyaba-...-.- -12 .00 . 04 —.22 15 —.05 - 26 —.04 -15 —.13 -16 15 
eee -23 . 08 -31 —.01 15 —.14 —.19 —.17 —.22 12 .2 .30 
RSS ae alg te ee Row are —.19 . 00 —.04 —.18 .13 —.15 -.11 00 —.19 —.2 .03 —.13 
ell A AE ALR ER IT TALE —.41 —.20 17 —.01 .02 -—.31 -22 12 —.11 —.06 35 .18 
9 i AES ETE LE ee A ei .07 - 08 —.07 - 00 —.12 —.01 —.10 —.12 —.05 —.12 31 .18 
Dt disec:costibbpcceesdedibeecoediplidascces —.04 -20 15 24 24 —.07 .02 . 06 06 06 —.02 -—.14 
nani Cla noscnakdiiobxcendubimwcaes . 03 -05 —.01 - 06 -15 00 22 .29 -27 -14 .39 .20 
He EE areas sea 25 -18 —.17 —.27 —.30 .07 . 06 —.01 —.13 .07 —.14 .05 
NC RE See Bo ee —. 26 —.45 —.02 aH 18 -14 —.01 .05 17 —.08 —.09 .27 
Ss dciiitncuhacacks dnisaneondbaliibediiiaipuietlgmnsed —. 28 .00 —.22 .10 .00 15 —.21 16 .14 12 —.02 —.25 
RE a a PRS —.10 —.08 —.33 .10 -17 00 —.04 —.14 .00 —.20 . 04 —.18 
atte SEIS Ee eg. | Sew elite 08 nine 37 —.12 .00 —. 04 —.29 —.19 . 08 —.18 06 —.25 —.03 -ll 
I ol ach oteiehaciind tnttsnnececmntiiiongicdvondiiddarte —.22 —.13 . 02 —.09 —. 28 —.31 .3l —.09 —.31 . 09 .13 .10 
«ccd bneactebentcascecabditederessntnianes —.12 01 —.22 ll -02 —.46 . 04 —.24 —. 26 —.24 —.09 .14 
ae» es ANS te Ee EE amen Seat —.02 15 - 32 17 -10 01 -10 . 08 09 18 . 24 31 
I iets cook itihnipeaweseiphaamiégnmdaiindese . 29 36 -20 . 08 . 05 . 02 —.12 —.02 -.1l -.11 —.08 —. 04 
RE op ERS PEASE RE DET —.22 —.18 -.11 -.11 .19 16 .13 27 16 —.03 —.07 —.01 
Eas RT i TG Le ET ES, SPT: .29 —.07 . 34 . 00 ae —.08 —.12 —.15 —.23 —.17 —.01 —. 02 
as IEG, i ne ale de RRR Oni’ . 26 —.10 . 36 —.05 —.49 —. 63 .02 16 —.10 —.23 21 —.49 
I MN cnc eccdneceusduniatiiincanctingitinncadds —. 26 —. 06 . 28 . 02 oa —.01 . 09 . 04 —.07 —.06 —.04 . 08 
i iereetpibiineiabion —.12 —.48 21 om 42 . 68 . 00 —.15 .40 —.22 -21 .39 
(OE Ce ELE ip EAE ETE A ITT —.14 —.29 —. 26 —.22 . 24 - 05 —.07 —.20 . 36 —. 26 —.31 —. 04 
STE - Pe LAAT Ste ALT . 09 08 —.14 —.04 —. 06 —.09 —.02 —.11 03 57 23 . 28 
SE tink deinen ncmacitelivadasescsmdipeaaed —. 25 05 02 —.05 . 35 —. 50 . 06 23 —.14 —.24 .43 —.20 
Ee ASS 5 RE) Ree a Se —. 20 —.02 —.32 —.05 —.02 . 09 —. 16 —.12 12 —.05 —.09 -—.1l 
ia a ERs <a er IRS tela - 28 . 03 -1l . 03 —. 01 —. 09 —. 32 —. 04 —. 23 . 08 —.02 .13 
ERE ERR aE EEE a NEGA . 02 . 25 .31 . 24 —.21 00 . 05 —. 05 18 . 06 . 05 27 
A LITT TR SS Rae .18 13 . 08 —. 06 . 16 07 . 36 .14 —.04 . 09 18 . 04 
a. haste aeaenenleainediant 31 19 04 —.10 —. 02 —.17 —. 24 —. 23 —.35 .21 —.21 22 
ATCT TREAT tia cenetiealiiatiaaed —.01 - 06 —.12 —.17 . 30 —. 36 .14 —. 03 05 —.23 —.15 .09 
SE ee ARE SS RE I ne ET —.01 . 00 -18 . 05 12 —.31 .18 . 03 —.16 .10 09 . 05 
. 22 12 29 .18 —.03 —.16 —.18 —.07 —.19 -—.17 14 06 
.18 —.17 16 a . 30 08 33 —.15 .48 —.12 —.07 —.09 
14 07 32 09 . 09 -ll —.17 -.1l 07 —.21 - 28 .22 
. 00 .18 16 -—.12 .16 . 03 .42 . 08 05 —. 01 ll -23 
—.05 —.23 —.01 —.18 . 05 . 04 01 —.15 —.15 . 05 —.19 -10 
—.15 25 —.27 . 02 -20 . 00 .29 . 30 .16 7 —. 50 15 
.13 —.20 ~—.10 . 06 . 04 —.28 32 —.20 15 —.01 —.14 . 08 
—.10 —.27 —.31 —. 08 oie .07 —.10 —.05 —. 04 —.13 03 —.23 
d 14 —.15 25 14 -12 —. 08 —.12 .18 —.27 17 —.07 —. 06 
EER 4 RRS CS hei —. 08 —.17 -12 one —.12 .13 . 06 . 08 . 06 —.12 24 . 08 
>’. RG IER + LSet TS 4 ea ES —.09 —.17 - 16 .12 15 .18 00 .42 .17 —. 23 —. 03 . 30 
RS Bs IRS FS SN Spe —.12 —.07 —.32 oe . 09 —. 04 —. 02 . 04 13 —.01 —. 08 —.11 
TER AC LR Ee se —.02 04 —.27 —.09 . 06 . 08 —.02 —.16 20 —.17 —.30 —.09 
. aes paidiie piace aebeliitiaeunionaiee tetaraaiee —.09 —.07 —. 08 —. 05 .14 —.09 -.ll .10 —.04 —.07 —.30 —.23 
Vienna ._._...- ieobdamaeds bodaciiinssen cakahiemnan -17 —. 08 . 8 —.19 . 05 . 02 . 08 . 08 18 ll 16 —.15 
REBEL Co RE ATT SE ERATE I 2 RR —.17 —.10 —.30 . 16 . 00 -.11 . 04 —.02 —.16 . 38 —.34 10 
a RRO IIRL. SARE ph i 14 05 —.30 . 03 . 08 —.16 . 01 —.27 11 13 23 . 09 
ESD OE ee RD eee 14 11 —.14 —.02 —.19 7 —.15 .18 —. 26 —.19 —. 05 —. 0 
I hl a. cae didibacovducielibaadhecnediikeasta 00 —.02 —.16 —.02 .14 -13 —. 20 —.11 —.02 —.15 08 —.15 
he EES: SI TRAY = SEN, —.08 37 . 29 .14 .30 .18 . 04 .12 —.12 01 - 35 .16 
tn csanndpbhibainanhthhdiibeamecongdibeedhee —.05 —. 06 . 24 .13 - 23 .16 . 06 23 . 28 —.21 07 —.12 
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TaBLe 17.—Correlation coefficients between foreign pressures and United States temperatures, district 6 









































Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
iia Mi niianiniisltattticnnsndstilensiinteatinatibia —0.10 —0.02 0. 23 —0. 03 —0.20 —0.15 —0. 26 0.01 —0.02 0. 21 0.04 0.02 
pS TR LI CE ES aS . 46 -12 -16 - 25 13 —.08 —.16 .07 .05 —. 27 
BEL ..cnicnthaddadcceontelianwcsctua ama —.15 -17 -18 —. 56 —.40 -09 —.14 -.17 —.16 -05 —.03 05 
I, <ccnnsbdliouevannbinnbbncneuunaimmaniin —.10 -02 ° —.37 —.39 —.20 .09 01 .16 27 38 .04 
RL A PR Os ae SF -21 ° 18 - 82 —.01 2 —.01 23 6 .04 —.09 —.04 
Bi octwanccshadience¢niniedtnnnnaatiaiiiend 7 - 26 —.35 —.07 -08 —.2 14 R | .00 14 —.08 
Rs are et —.32 —.22 30 —.18 —.37 —.29 -08 —.13 —.18 —.02 ll etl 
RE CRORE HP RENNES eS oTes —.01 32 —.07 . 08 —.07 -10 05 —.10 .07 —.14 17 .02 
SS REE ERS 16 —.22 23 34 -10 - 00 -.14 —.06 .10 —.06 18 —.15 
IT thes cn csorcatsltbusiiewendediiatiaunmdalaneties —.07 —.10 15 —.27 —.12 -10 -01 —.25 —.40 10 .47 .06 
SOR TTR a ERE -.01 . 06 13 -.10 20 -16 —.13 —.13 —.09 —.13 .22 .05 
SE ees ae aE 08 -16 —.06 —.02 -38 4 —.07 12 . 36 —.12 —.18 —. 57 
RR 2 eT SS eae —.04 -19 —.09 —.18 .04 16 .19 13 .20 .09 —.10 —.04 
RG Cae Ce ee —.33 —.33 .29 —.51 —.38 —.34 —.05 —.12 —.06 ll .30 15 
ECR OO Re. ee —.18 —.07 —.24 - 06 -02 —.16 .04 —.02 —.45 13 —.21 —.39 
EER FR ET a —.01 -2 —.31 15 ell 01 -16 08 —.24 03 —.21 —.42 
Edmonton -00 —.03 -03 05 .03 02 .07 —.05 .12 —.08 .08 —.00 
-16 .02 —.09 —.04 -.01 -.11 .09 28 .19 .18 -12 —.04 
.04 .06 —.03 ~~. 06 ll —.07 —.13 21 —.05 .19 ll 18 
- 32 —.02 -.01 —.16 —.13 —.10 -18 04 .05 —.12 09 2B 
—.06 -06 24 —.04 —.07 17 —.22 03 —.31 —.09 09 4 
-05 —.32 —.08 21 12 -16 . 08 12 —.05 .10 09 —.13 
.14 .04 . 06 .02 24 -31 16 .19 —.06 —.04 07 lu 
—-.15 -.14 —.07 —.12 -—.27 -12 —.39 23 | —.30 —.16 —.02 
—.05 .02 —.24 14 -.14 —.03 .30 —.34 —.49 -16 —. 06 —. 5B 
—.37 —.32 . 08 —.04 —. 26 —.25 —.12 —.07 —.18 .14 —.18 —.08 
09 —.03 .07 .16 —.10 —.18 —.07 —.05 17 .18 29 .% 
—.27 —.16 20 —. 25 —.22 —.04 -.ll —.05 —.19 . 06 —.09 .00 
23 . 06 13 —. 26 —.09 —.16 -00 01 .16 —.2 —.31 —. 26 
—.18 . 35 .35 —.40 —.27 —.¢Cl —.14 —.15 —.31 —.23 .03 06 
—.07 .01 . 33 —.08 . 36 14 -3 .09 .12 —.22 2 —.40 
.01 —.03 .35 -21 14 14 —.07 .01 .04 01 —.14 .04 
—.23 —. 46 . 00 24 .48 61 . 03 .00 30 —.13 .07 49 
. 06 .03 —.09 —.08 . 36 37 —.32 —.04 .10 —.07 —. 25 .05 
—.07 li —.08 .07 —.14 —.53 —.16 —.01 . 04 02 —.18 .19 
—-.14 15 —.04 .14 .33 —.05 .02 Ae ts) —.31 —.02 —.08 —. 51 
. 06 —.16 —.22 —.10 - 26 - 22 —. 24 —.18 15 —. 2B —.14 15 
.24 —.13 25 —.2 —.2 —. 36 . 06 —.32 —.05 07 12 ll 
SL TTT IE STE 24 .03 15 -2B —.12 —.33 -01 —.05 01 -06 18 08 
RE SETS ES ee Sa .00 -.11 —.13 09 —.16 —.02 -15 09 —.05 .06 —.02 —.07 
RRC TEE ERE REET | IE —.45 —.39 14 —.41 —. 46 —. 2 —-.11 —.33 —.25 .08 14 17 
ER eS a a Sa .05 .02 .08 —.14 -17 —.04 —.24 09 .04 —.07 06 01 
oe  cmeneinistinnel -.11 —.06 -12 —.22 —.18 —.29 -03 32 —.18 —.09 04 .01 
RS OO RE a SE —.27 .39 .30 —.45 —.43 —.06 —.07 —.15 —. 21 .05 4 —.19 
RES SR SERRE? Ee 03 .06 -17 —.10 25 ll -.ll 22 .49 li -.ll —.13 
— | RET SS SF RE = * eee 15 -. il -22 —.18 —.10 —.10 —.14 —.01 —.09 .01 —.02 —.03 
EE SESS SE —.18 -.17 . 06 —.13 —.27 -.01 —.13 —.19 —.22 13 —.05 .19 
Sa ae see —.02 .32 ll .04 04 -20 —.05 —.07 —.05 —.09 —. 2% .08 
ESS ARES Yee —.16 -12 —.18 —.15 . 36 .02 13 —.09 .18 —.27 ll .10 
SS ae SE. SS SSE .08 .13 —.21 .19 .00 - 06 00 —.01 .12 —.08 -00 .2 
CC ELE SRR A SD "sa SS | .00 .00 —.05 -14 -14 07 25 —.15 . 06 10 —.03 
Syd —.06 —.17 .08 —.27 —.18 —.16 —.2 ol —.02 —.02 03 .07 
-07 —.2 .09 —.05 35 . 36 —-.14 08 .10 .03 —. 16 .22 
—.07 —.18 —.05 —.14 —.08 -19 .03 15 —-.14 .06 —.06 -27 
ole -12 —.08 .09 14 27 05 .18 —.19 14 .12 .2 
.07 27 —.3% —. 10 —.03 —.06 .04 —.16 .00 —. 2B —.12 25 
.07 —.12 .07 . 35 12 —.09 -16 ont —.06 .10 -12 —. 2B 
14 —. 35 18 —.06 17 -2 .01 -19 17 .01 .16 —.27 
17 . 25 —.04 .31 —.03 —.16 —.25 —.06 . 08 .14 .04 . 04 
04 —.05 —.16 —.08 04 —.34 —.07 —.19 4 -12 —.08 —.12 
.19 —.21 14 .04 —.06 -2 -17 01 —.%4 .09 .47 --. 08 
EE NRE 0 REESE AB | —.12 —. 16 -03 03 -02 14 05 —.06 06 20 .19 
5-2 R aae ee e - es —.01 .03 . 36 -.ll 13 ll 17 . 26 16 - 51 15 
NE aE “TREO GE.” SI IS LST .08 —.03 22 .09 —.02 -14 -22 17 . 09 .07 13 —.08 
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TABLE 18.—Correlation coefficients between foreign pressures and United States temperatures, district 7 











Winter temperature 


Spring temperature 





Summer temperature 


Fall temperature 




































































SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
AdeD......-..----- 222 ---- 222 ence n ere eeo--ne------- 0. 28 0. 47 0. 29 0. 27 0. 16 0. 24 —0. 03 —0. 10 0. 20 0.01 0. 02 —0. 08 
Alexandria. -.-..--. sdiddaduecesetsa DScoccedithines - 20 -40 183 -21 —.08 —.04 —.02 01 .16 —.25 04 am, 18 
BOG Sonn icine dkicsce co spcuinvccevevscessee 32 -14 - 28 —.05 —.05 22 - 06 . 06 .12 =-, 1 —, 08 —.06 
. —.23 -31 39 -12 14 —.05 ell . 06 ll -.11 17 —.29 
—.12 —.36 —.45 .O1 - 25 12 . 60 32 - 61 19 -12 . 34 
—.04 —. 05 -00 —.06 24 -16 —.26 —.17 .O1 -00 —.03 15 
.48 S| - 35 .10 07 —.09 —.05 —.06 —.13 —.22 —.10 —.14 
—.04 . 06 —.02 .01 . 08 —.01 -29 . 03 -18 —.06 —.13 —.03 
—.01 —-.10 - 30 || 15 .08 —.13 .18 -22 48 —.09 24 —.22 
.06 .08 -O1 |) —.06 12 —.14 O01 —.16 —.24 —.28 —.04 —.05 
—. 09 . 06 —.12 || . 20 .19 —.19 . 06 10 -18 —.29 .00 —.18 
—.23 —-.19 —.06 -.l . 08 22 .02 —.30 44 05 . 08 .29 
. 23 —.04 13 —.04 -20 —.04 . 26 10 49 —.35 —.22 —.21 
-28 .16 - 25 —.06 - 08 —.05 —.18 —-.13 —.02 —.08 —.18 ll 
—.06 .13 -08 —.10 —.04 —.24 —.10 —.07 —. 29 —.19 . 36 .02 
—.25 —. 06 -10 —.14 -02 —.13 .09 —.04 —.32 —. 08 .35 .00 
21 . 06 —.14 07 —.14 01 —.04 —. 04 19 —.12 . 33 . 03 
09 .19 -28 17 .2 —. 25 -2l 19 . 26 —.14 .00 —.25 
03 —.02 04 —.10 . 04 —.10 24 37 32 —.08 .19 .00 
Gjesvar —.07 31 ~, 32 —.12 —.05 18 -14 13 —.15 .02 -.2B —.17 
ON UE SS Sees, oy Serene eee —.27 —.34 —.01 05 oan 14 —.05 03 .09 .07 —.08 .18 
2S Se eee ee —.24 - 06 —.07 06 -07 09 —.04 26 - 22 .14 .00 —.38 
0 RS SO ee See ee eee —.06 —.02 -. 7 12 35 —.07 ~-. 10 —.15 —.02 —.20 13 —.17 
BE oo accauvbcancsatebosdiccnspnbbatGeccedseaveses 39 - 06 —.04 —.13 -. 71 —.15 —.05 -. 27 —.04 —.15 . 04 4 
ANSE? ORS OP ES. SS Saree 10 . 03 —.02 —.18 —.45 —.27 29 —.09 —.15 . 06 27 —11 
SF eee ee eee eee —.07 —.02 04 —.06 —.16 —.42 - 05 -.2 —.38 —.24 —.18 —.02 
C0 Ea eee . 04 . 16 22 -29 -12 13 37 -22 46 —.04 02 04 
7 * ee See) es eee eee .29 -32 . 25 10 . 03 09 -.@7 —.10 —.09 —.13 —.16 —. 08 
Malden Island ....-.....-.-.- =e —.15 —. 2 —.42 —.13 -12 ll 19 .29 41 .00 —.12 . 04 
DL. ... otediiscocantwostwes .34 -.11 -29 —.04 . 08 07 —.06 —.07 —.16 .02 —.08 —.07 
I a intibkeondécreneus .14 -16 . 26 -.18 —.40 —.48 -ll 14 —.12 —.36 .18 —.3l 
Moezieo City...........- eer ee St RO a -.11 06 -il 20 —.01 ~. 11 21 -05 . 53 .44 . 36 .39 
Midway Islands 09 —.27 -00 14 .29 39 31 —.17 - 55 20 -02 .10 
EIS EEE es a oe | ere —. 29 —.27 ~.14 —.09 21 04 14 —.14 27 —.22 . 01 —.20 
ON OS ee a ee .13 —.05 - 00 —.01 -09 —.01 —.04 —.29 —.06 .39 .28 23 
(OS a Sa ee a -—.2B . 02 —.04 —.07 -29 —.42 7 -14 —.19 . 24 50 —.13 
0 ES aS ae ee —.29 17 —.30 7 -ll 07 —.12 . 04 i4 —.09 . 04 —.24 
LS re eee et Sees . 36 .04 .31 19 —.04 | —.01 —.02 —.34 —. 46 15 . 06 28 
OS SE Sa See © ene - 06 . 36 . 24 -25 —.07 -17 .08 —.02 .24 . 06 —.09 .09 
SESE RES PRES iebtbaites . 04 . 05 -02 —.01 -.11 —.01 26 . 08 12 01 —.01 m 
7 SE ES a CS eee .34 .18 —.03 —.27 —.17 —. 26 —.18 —.1l —.25 . 05 —.32 —.12 
ESE EE ees So eee —.15 .02 —. 25 —.13 -23 —.28 . 30 .01 08 —.14 . 05 —.05 
Quixeramobin................-- ee Eee -21 05 .24 —.18 -.11 —.35 y .01 —.04 —.01 .00 .00 
I ee Sit il encsabdiiccbcoscuddbisuns . 26 06 .24 —.08 —.13 - 05 01 —.10 —.06 —. 25 —.2 —.18 
ED. da chscacons 13 —.01 15 —.02 -12 03 24 —.16 .46 —.25 —.29 —.16 
Ee ade ddacscsens —.04 —.03 23 ll —.01 .13 —.22 —.06 .07 —.19 .O1 20 
St. Vincent... ..-- nihind Dciisinapubiidb dan viibetigub aati .19 -32 -23 09 -20 —.08 20 -13 21 —.12 .04 . 06 
ID 8 20k ts, no da Ddecsoccupedindtuccodetasihwe —.10 —. 28 —.07 —.08 . 08 —.02 —.04 —.20 —.08 —.08 .01 24 
GN, . . c Bida acco bb debenisccdsSawason —.25 —.02 —.30 04 15 —.03 . 26 24 .28 07 —.16 .24 
Southwest Point .......--- 06s dita vedsthattinin . 06 —.08 -03 . 09 | —.19 35 —.14 . 24 —.03 —.07 —.07 
ES ee a Sees see —.04 —.18 —.20 —.16 .13 —.17 —.05 .00 —.27 —.10 —.05 —.17 
RS EERE Se ey ee ee 30 —.10 .14 .05 ome —.19 —.13 —.08 —.3 01 —.04 . 08 
, ES Se: Se aes ae oe —.09 18 -10 37 —.24 —.02 | 21 -10 25 04 .16 —. 06 
ee Hcdcmdltipcccdidedtbetansséaeiddd —.07 12 . 36 19 —.08 —.02 -02 . 34 . 05 —.47 —.22 —.09 
0 ES See ae ne) o> ee —.12 —.14 —.23 || 03 -22 —.02 —.07 .00 —, 04 .00 15 —.21 
Ust Zylma-......-..--- aS a: ee —. 20 22 —. 28 || —.04 .18 02 . 02 .07 . 06 —.08 —.33 —-.2B 
SY * Se SS eee eo —.09 .08 .07 | —.19 ll —.16 .07 . 06 -02 | —.32 —.30 —.06 
5 iii cnnapbllcaccecolpaibctiins Sfp SEnaind il 05 | 13 |; = —.10 —.06| —.20) 18 12 29 || —.19 00 —.30 
NS A OE CEI TEI SE EEO. SES. 02 —.08 —.19 || -15 | -13 —.08 | .08 —.10 —.13 | .16 -.11 14 
I ith cnc seapthbernsiestpitkccnacegettnditel 34 08 —.15 || .07 16 -.02 || —.08 —.22 2B . 00 43 -08 
ERIS lekgegss ser eee of renee: .12 .24 .00 ||  —.16 —.15 .02 || —.30 M4 —.38 | —.20 -.17 —.10 
Yenisseysk__.....-. -21 .10 —.08 || —.09 .00 —.08 | —.03 .18 13 | —.26 —.05 —.25 
Tansiver ...2...... | —.03 31 | 2 | . 06 .28 - 16 | . 03 —.06 —.07 .00 .18 . 04 
OS TIRE TIE SE Te | —.06 —.02 mt .09 15 |} —.10 25 .22 | .00 —.03 —.16 

ul il | 
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TABLE 19.—Correlation coefficients between foreign pressures and United States temperatures, district 8 
















































































Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
—0.07 0.02 0. 23 —0.22} —0.22 —0. 18 —0. 23 —0. 24 —0. 12 0. 08 —0.(4 —0. 15 
37 —.07 .14 . 04 .10 —.37 —.12 —.13 .00 —. 25 —.08 —.% 
—.07 18 ll —. 46 —. 50 . 06 .09 —.31 . 22 —.15 —.07 06 
.00 . 02 .13 —. 26 —.17 —.33 17 —.13 .33 13 .29 —.09 
.19 .08 —.10 .33 -13 45 09 24 27 11 14 .05 
.39 24 .21 —. 30 . 22 . 36 —.15 01 .29 —.27 10 . 08 
—.18 —.16 .19 —. 37 —.45 —. 35 -.13 —.% —. 45 —.12 —.05 —.08 
—.12 .25 .01 . 24 . 00 .08 22 .23 .16 —.04 .04 .02 
14 .05 .13 .13 . 04 —.18 —.19 . 00 29 —. 55 .18 —.12 
—.05 —. 29 —.05 —. 38 —. 22 .22 —.21 —.41 -.% —.2 .19 —.01 
08 —.10 .02 —.35 .16 = —.10 —. 22 13 —. 25 .18 —.15 
—.03 .07 -.14 il 09 45 .14 17 .37 01 .16 -.18 
02 10 —. 28 —. 30 —.10 .10 29 —.06 —.07 —.10 .18 20 
—.16 —. 24 .16 —.63 —. 54 —.47 —.09 —. 30 —.2 01 05 .07 
—.03 .00 —.21 .40 . 56 —.02 —.12 44 —.14 08 —.03 —.23 
—.06 06 —.%4 16 .13 —.04 oo .37 —. 20 —.12 . 25 —. 3 
11 .09 2 . 04 —.10 16 —.05 . 34 .22 00 12 —.10 
—.07 .12 01 . 04 . 02 -.11 .07 .18 14 -.14 —.05 —.18 
. 06 ll .12 —. 36 —.32 —. 24 || .00 .15 —.05 | . 03 16 .13 
02 —.07 —.2 —.18 22 —.12 15 —.04 -.07 .12 —. 20 .05 
—.09 .01 et —.18 —.04 . 38 —.10 —.%4 .00 .09 . 03 20 
—.01 —.31 —.12 .05 —.04 08 —.13 16 . 06 14 ee —.2B 
14 —.40 —.04 .O1 . 34 . 08 .08 —.06 —.02 —.08 .% —.09 
—.13 —.32 . 00 —.07 —. 25 .02 —. 39 —.25 —.29 —. 39 —.18 —. 08 
00 —.10 —.19 .14 —.16 —.09 .23 .19 —.12 || 09 .22 | —. 46 
ae ~.28 01 —.12 =, 3 —.32 —.15 —.18 —.30 —.%6 =, 13 —.24 
13 .18 . 36 . 04 .12 —.10 .00 . 02 - 36 || 14 24 09 
SS OBL ALE LRE S94 AERIS, Bet PF -—.17 —. 22 .12]| —.22 —.42 —.06 —.17 —. 24 —. 38 -.14 —.15 00 
I icniars-daisendenncdehipedeeeulabedands —.07 03 05 15 .33 31 22 40 34 || 6 —.19 “03 
a Ga OSE es re eae —.08 .21 . 26 —.42 —.38 47 —.16 —.31 —. 46 —.08 —.03 .07 
I ios) dicanen etribibecse weer dipeentnl —.04 .09 .42 -21 -12 26 01 -22 —.15 | —. 56 . 26 —.20 
a. a ae pI 22 .21 .31 4 09 06 34 30 41 117 00 18 
EE SEs i visehing onnwccasdiognséusedihadex —.21 —.38 —.40 —.30 10 42 12 —.35 —. 25 |} 30 —.12 7 
Montevideo —. 02 —.07 —.25 —.08 .24 31 19 —. 16 .15 || —.08 . 06 -.23 
05 .09 —. 04 —.01 —.21 —.20j} —.45 —.13 —.08 |} 15 .06 03 
—.17 19 —.04 .33 46 —.15 || —.06 .07 —.02 || —.21 22 —.%4 
—.13 —.22 —.%4 —.02 ll .16 || —.32 —.06 30 |) —.18 —.06 —.07 
—.12 —.08 20 —.41 —.48 —.34 || —.09 —. 34 -.19 |} —.01 —.12 13 
.14 26 25 22 -.11 —.07 —.19 —.12 .2 | 03 —.06 —.07 
I I iii anc cndnciieu ons Aeihe pila 11 —.06 . 06 .12 —.37 -.17 24 .40 -02 || 01 06 20 
oi anna dbubeccvcudpahbeude —.21 —.14 .05 —.58 —. 59 —. 52 —.06 —.49 —.39 —.07 . 06 —, 04 
| ES eA > RG .07 —.13 —.09 —.34 26 —.35 —.07 .19 20 —.% 2 —.12 
I. no it ican cvebiigrancusbhdbbeacce —.04 —.01 .12 —.2 —.27 —.2B .18 —.07 —. 2B —.12 12 .07 
I i a Deals sn wn nkdhap wade —.16 34 25 —. 26 —. 42 24 —.03 —. 30 —. 32 | —.17 —.09 —. 08 
> Lik wunnguabausnoeapheaeon —.09 07 .16 —.03 7 46 10 .O1 .15 03 —.09 .00 
 G EERE rant eeeet g-ysegees 25 —.22 29 —.17 —.32 09 —.2 —.04 04 | 02 . 04 —. 03 
IRE NS sie See oan —.35 —.32 —.13 —.04 .32 —. 46 —.14 —, 21 —. 22 | —.14 02 16 
Santiago......._____ Tisnidinidhdidiecdconclidieaaon —.2 30 .12 00 14 .41 . 36 .07 .12 | —.02 —.03 .03 
GEE SAAR RNIN ee SE —.14 . 03 —.13 —.30 22 —.14 | .10 —.10 24 | —.21 .18 .01 
Se ae ‘ —.04 —.07 —. 08 23 —.12 18 | -.14 —.09 .07 —.01 . 02 —.06 
a Rae ne eam te > aN 18 14 —.03 || —.05 14 —10 | 19 “02 —0 || —.01 06 —.08 
ta ae .07 —.18 . 04 | —. 08 —.31 —.27 —.18 —.37 —. 2 | —.05 —.17 | . 06 
. 22 Cea eae —.18 —.31 -14 | .14 —.03 . 08 —.19 —. -21 | . 04 06 | .07 
FESR Soe or aes Se —. 6 —.17 —.03 | —.15 -—.2B . 03 . 06 —.02 —. 16 | .01 —.% | 20 
ss ae ee a 14 —.09 .O1 | —.02 . 36 .02 .07 -.14 —. 04 | 4 .B | 04 
GIR Se RTE ee See Sr se —.18 —.18 —.09 | —.12 .01 . 03 || . 08 —.05 02 | —.02 —.18 00 
, SSS eer een . 02 12 -10 || .31 . 03 —. 28 |] 00 . 09 —-11 | —.20 01 —.15 
= eo ee eee ll —. 25 .00 || .29 ll —.08 || 08 15 —.01 —.22 15 —.2B 
| RARER > TREES NP SAPS HEY SC .31 10; —.03 || WH 14 —.09 || . 06 —.16 .20 .10 —. 02 —.02 
RRS Naar s apein oer .12 08 | -00 || 01 —.06 10 ||} —.24 16 . 25 i .16 .21 —. 08 
EE ids ts ds Bin cniesa- dk Bbncnacsabliipacce 28 —.11 | 02 || 05 —.12 01 || = —.15 "09 —31 || 00 24 —.21 
: ARSE SRO 0 TARGA = + ae .22 -O1 | .00 |) —.04 —.08 —.12|} —.20 .12 -26 || = —.09 .10 —.19 
EE SES Sa 03; —.13 -19 || —.36 - 05 —.09 | —.09 —.30 23 | —.02 - 24 03 
RT aS TR -4[ 07] = 118|] <1 07 29 |} 08 07 03 | 127 09 ‘00 
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TaBLe 20.—Correlation coefficients between foreign pressures and United States temperatures, district 9 





































































































































Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
ee eee oS ee oe SS 0. 27 0. 36 0.14 0. 28 0. 50 0. 44 —0.10 —0. 21 9. 02 0.07 —0. 03 —0. 05 
CS ee PEE GON BE . 08 .40 15 - 06 —.22 . 06 —.01 —.12 —.11 —.17 —.07 —.10 
SS Se ee REE 2 eS. eh .18 -12 .18 -12 .20 .04 . 08 .19 . 36 —.17 —.08 —.08 
-12 .09 -10 . 38 -20 - 26 .43 OF 06 —.13 —.22 —.22 
14 —. 20 05 —.40 .00 —.11 .04 —.15 24 . 08 08 . 32 
—-.14 —.02 —.11 15 15 13 —.16 —.26 .18 —.12 —.27 —,. 08 
36 .19 ll .32 . 36 40 . 08 .09 . 22 —.10 —.18 —.21 
—.31 .05 —.10 .02 .07 —. 03 . 04 —.02 33 .O1 —.21 —.ll 
ll —.05 1! .04 .07 ll —.07 .00 15 -19 15 —.21 
12 —.13 —.06 . 30 .33 . 03 .16 —.08 —.40 —.21 —.25 —. 36 
-.11 —.06 —.04 31 .04 —.05 22 .16 .19 —.12 —.10 —, 25 
—.04 —.09 —.01 —.13 —.19 .10 —.18 —. 28 20 15 .20 44 
22 —.165 .07 .07 .14 -.13 20 . 00 ll —.14 . 30 —.27 
31 -16 . 03 25 27 28 —.09 —.03 18 —.02 —. 21 .00 
.03 27 ll —.19 —.08 —.09 —.37 —.23 —. 05 —.09 34 .12 
. 08 12 . 06 —.33 —. 26 —.24 —.17 —.15 —.46 —.11 22 —.09 
oan . 26 —.12 .00 .01 —.01 —. 06 —.23 15 —.05 22 -—.11 
.10 12 -22 .19 —.03 —.06 . 36 . 36 24 —.21 —.04 —.20 
09 .04 20 —.21 —.06 —.09 -10 -20 14 —.15 . 01 . 02 
—.22 46 —.31 —.01 —.10 09 . 09 .07 —.01 03 .05 —.20 
—. 2B —.24 —.10 .14 —. 11 —. 03 .00 2 —.09 04 —.24 07 
SASS ae © —.18 —.07 —. 06 —.20 —.15 —.01 —.07 . 06 —.12 05 . 03 —. 35 
SR ORE RE eS BPE! . 08 —.10 —.03 -12 ll —.30 —.03 —.07 —.08 —.10 .18 —.01 
SRE EE BS SSS BE OTe” . 46 .14 07 . 08 14 —. 02 . 06 —.08 .02 —.13 —.10 . 05 
ERIS ERTS 2 ES PSE: —-.01 . 20 14 —. 39 —.31 —.32 —.04 —.10 23 —.09 .07 —.03 
ESS SE &, . Pe ER SS & TE: . 08 —.03 ll . 05 -17 —.04 15 .09 —.10 —.20 —.14 —. 18 
| EOS © 2 Es IRIS YOR: .02 .07 05 -16 .O1 .10 . 40 .14 17 .03 . 03 . 00 
OE see RR Ea 198 ER - 27 .31 .19 .20 16 40 .04 —.04 19 —.10 —.15 —.2 
I SLR, LINE CC AE: —.22 —.04 —.22 —.24 —.22 oan —.14 —.12 —.04 10 —.14 .14 
ai ee - 25 —.11 —.01 -21 .34 .04 —.4 . 20 38 01 —.16 —.13 
7 6 SRE eR. > FS. TR 10 .05 —. 24 —.31 —.12 —. 28 —.04 46 04 —.32 .07 14 
EE ER CS 2 SRDS te” PROS —-.19 —.02 —.04 .00 . 06 12 .13 . 08 .07 .20 . 02 17 
RE SESERSGRR. SEE OT .29 415 —.20 .38 . 03 01 —.12 05 .35 .41 —. 2 -.4 
| EG AIR | SRI RSA —.20 —.29 —.08 —.10 —.15 —. 26 —.12 —.38 04 —.17 ll —.17 
EERE LATTE! REE RE 2 —.01 —.08 . 06 .33 .13 —.16 —.29 —.21 . 25 . 26 —.01 
eS RE PRE FEES .10 . 26 —.03 —.24 09 —.23 06 .02 —.08 —.10 . 46 —.01 
I EE SIE LE LEE GFT —.27 .07 25 .29 —.09 -12 .00 .23 —.22 —.04 . 06 —.22 
_ ee ie sn .20 —.10 .19 35 .07 27 —.17 .10 08 .00 —.1l —. 05 
Ponta Delgada_- . 02 .34 .20 -14 .02 . 26 .18 . 26 —.09 .03 —.16 . 03 
SS RE ORT EA . 06 -10 . 03 —.16 —.15 —.03 —.24 —.12 .07 . 09 —.02 .2 
FERS TIE A FAAS PA AE - 26 .16 —.18 .09 .24 ll -10 15 .14 .00 —.35 —.37 
I —.09 —.05 —.18 —.03 -18 —.07 . 36 —.02 . 06 .04 .01 —.07 
uixeramobin. SORE SE 9 Ee ET Ee 14 —.06 .07 -13 22 .08 12 14 21 —.08 —.14 -—.17 
I scosecnisiiediidial 4 savendidnalcheiaiimanantcntiasddaatbieaaninen .20 . 00 .02 .27 . 20 . 08 .16 .10 .30 —.14 —.20 —.12 
Rio de Janeiro... bin —.02 —.05 .16 -12 —.01 . 08 -37 —.06 .37 .O1 —.21 14 
LEE) PICS. AEN REIN —.14 05 01 | —.14 om —.03 .10 —.01 —.10 .2 .33 
Rs BL RS LP Be SM —.01 .10 -02 -.11 .09 —.02 —.22 —.25 —.14 —.17 —.06 —. 08 
Santiago. ._.. 2 —.42 —.38 —.07 —.06 .02 —.19 —.05 —.18 12 —.06 .07 .40 
South Orkneys .......___- . 03 .03 —.08 .08 —.02 —.21 .20 .14 .16 .17 —.15 —. 26 
Southwest Point_. = .04 —.05 .07 . 20 -20 —.30 -13 .14 17 .05 .10 —.08 
Stykkisholm _. —.01 —.16 -—.17 —.13 —.08 —.26 .01 —.07 —.14 02 .03 —.02 
Sydney...-.. 31 —.05 .00 22 24 .00 15 —.08 .00 —.08 —.08 . 04 
ashkent —.08 —.03 —.13 -43 —.24 —.22 07 -00 —.06 01 -16 —.27 
Tokyo... —.34 .05 .18 .20 —.19 . 03 .19 -05 18 —.06 —.02 —.09 
REE eR —.12 —.12 —.10 . 06 . 08 —.08 .05 —.04 —.06 03 -22 —.17 
NN RR IER HR GE Gs PSE —.30 42 —.30 .10 —.03 —.03 .07 .19 —.31 —.08 —.32 —.22 
| SR Sa 6 oe AR a . 08 -13 -10 —.29 .00 —.03 —.03 —.04 —.04 —.17 —.18 .14 
IS PRES TP BEES * ea . 06 12 .10 —.12 —-.13 —.09 —.22 -03 13 13 05 —.05 
Wellington.._..._. RE. ST Bs Ce . 06 —.18 —.18 .04 .10 —.03 -13 . 03 -.17 —.10 —.21 19 
ESTE RRR OK Re 6 CS 34 .00 .07 .07 - 25 . 06 —.01 —.22 ll .02 .42 —.01 
, | RISES BR Te SN El Pa .08 . 36 -O1 —.34 . 06 —.12 —.03 09 —.18 —.12 —.25 .03 
Yenisseysk._...._. ‘si gsidd —.30 —.07 —.02 —.20 —.14 —.08 —.00 .18 .01 —.06 —.05 —.12 
/ eee .19 2 .02 -21 oun . 26 16 —.18 —.24 —.06 —.17 —.23 
Zi-ka-Wel_._.._- —.03 —.03 —.03 —.10 -05 . 08 24 15 33 -12 .07 -02 























TaBLE 21.—Correlation coefficients between foreign pressures and United States temperatures, district 10 
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Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DIF 
1 2 3 1 2 3 1 2 3 1 2 3 
Aden 0.05 0.13 0. 24 0.02 0.18 0.08 —0. 29 —0.18 —0. —0.06 —0.09 —0. 08 
Alexandria 30 .22 16 -10 -.14 —.04 —.10 —.a —.09 —.18 —.19 —.16 
Allahabad —. 26 .07 14 -.19 —.15 .37 .00 —.02 .16 —.29 —.03 —. 15 
Antananarivo —.04 —.04 .18 .13 —.03 —.02 .20 —.22 .07 —.22 —.01 —.17 
ihe k heb ice ccwisinctsinncedavnsdbetumuunamael 01 .04 . 03 -O1 .09 01 03 01 .19 —,02 —.14 .19 
Arequipa 01 -17 .10 —.il .14 15 —.30 —.21 .03 —.16 —-.18 .02 
Batavia —.10 m —.01 . 00 . 03 —.04 —.00 -O1 -12 —.04 —.06 —. 08 
Bermuda -.4l . 36 —.24 .03 —-.19 —.14 —.39 —.47 .07 01 —.25 —.16 
Bouzareah .14 14 -22 li .02 —.16 —.06 10 . 08 —.07 .09 —.19 
Bulawayo .08 —. 26 . 00 .02 -12 —.09 —.04 04 —.20 —.34 —. 08 —.0 
Capetown .08 —.10 24 .02 —.%4 —.10 .O1 —.01 . 24 ~.15 —.04 -.B 
olon —.12 .14 .00 —.04 —.06 .20 .02 16 37 14 37 2 
Cuyaba -05 —.06 . 05 —.45 18 —.17 06 —, 25 | —. 03 |) —.32 .14 —. 25 
Darwin —.13 —.15 —.01 —.20 —.15 —.16 —.20 .00 —.01 00 —.14 —.06 
Dawson -17 .18 —.04 .13 .07 ell —.13 —.17 .08 00 .20 —.13 
Dutch Harbor -22 2%) —.33 —.18| —.04 06 |} —.15)} —.14] —.45 —.16 14 —.33 
Edmonton .20 ll . 08 00 —.22 .18 i} —. 21 —.19 —.02 —.12 .08 —.30 
Is on on: nc didincedpinwe cain pede eiinabaae .07 04 .22 16 —.O1 —.20 | —.08 —.07 —.06 —. 34 —.12 —.10 
IR yo iiss eck wasciccdnniedcsasnsduereeee -03 —.01 etl —.35 —.28 —.33 |} —.26 —.07 —.25 —.31 —.13 —.13 
i dbhidal as ansioduigulckguabodaatadamaetea .07 .02 —.43 —.12 . 03 —.08 .27 09 —. 21 30 —.06 —. 2 
IERIE BASE SOS TEEN ah ea —. 25 —.05 . 03 —.08 —.04 24 .08 —.04 00 —.05 —.06 01 
a i RES MP NORD = RE .08 —.21 —.03 -.10 —.08 .08 17 . 2 —.M 14 .16 —.19 
RS ocubeehiee 27 —.15 .12 03 45 —.10 .20 . 30 —-.14 .04 2 .06 
» SPREE LER 2 eA ot RATES ES ee . 05 —.05 -21 -05 -02 ell —.15 .03 15 -.11 —.15 07 
Junesu......... niin Ree yr - 25 31 ~—.18 —.24 —.46 —.21 —.07 .04 .09 —.08 17 —. 30 
SCS: SAF A peisinculnatemdaniiaews 01 —.12 .20 —.02 —.07 —.35 .12 .06 —. 08 —.04 —.04 —.04 
ESR RELIES OR ERs Oe 03 .09 16 -15 —.09 —.10 —.18 —.27 | .i4 —.15 —,02 —.30 
, ERS SRS SER eS —.09 —.07 -16 -05 —.03 -16 .04 —.02 | -13 -.11 —.05 .00 
TES AEN EER BLES ONT: —.02 —.12 —. 24 —.19 —.08 li —.20 —.10 .12 . 06 —.30 —.02 
a —.09 0s .10 —.10 ~—.14 .39 01 -10 .00 .14 .00 . 08 
Fe ERR TE, Ais A RE RS .04 09 —.05 44 —.20 -01 -08 25 —.34 —.43 01 .05 
EES AS A SEES C= .14 -12 .04 —.03 li —.07 —.34 —.41 —.05 . 05 —.% —.18 
Midway Islands. -.......--- Re TRE FOS -05 -10 —.45 . 09 . 09 13 —.02 li aa .60 —.17 —.02 
RARER A IE CE OES SAS —.12 —.19 —.01 05 -06 .02 .08 —.30 01 —. 21 .22 —. 25 
PE xs, d:ccnantis maiowochatagtnichiatinnaiaeiaaoiee .13 . 03 02 - 06 -06 -16 —.06 —. 50 —.13 .00 one —.29 
hal titi iniat:inccdidntiontnn’ comtmbsaicaderanmemmimatiie 30 34 —.02 -05 . 26 —.12 .07 07 —.02 —.18 .%6 —.17 
RED ENTE RE: SEO Ra Eat —.06 —.15 —.17 .07 —.12 08 li 25 —.08 | —.02 .07 —.19 
, Sey RS SRR 9 SE GE. oe 00 —.31 .08 —.01 —. 26 12 .02 00 .14 04 —.09 .09 
p ON SS SEER a PO aes 16 30 09 -17 -.3 -ll —.20 .00 —.13 —.07 —.08 —. 2% 
Tn ke aad -.11 —.04 01 —.05 —.31 —.18 —.38 —.31 —.04 —.17 —.07 .08 
GEE HEE. cncindaiinc nvndcnutnitichidbncitaaaabannes —.19 —.06 -00 —. 25 —.18 —.26 -17 —.02 .10 —.11 01 —.16 
FE SIN sbinconmudecnadaonudeniiedemnaaale —.06 -.11 .04 —.20 - 29 —.27 .27 —.14 .06 —.06 .2 —.33 
EE LTE LSE LE LE ESTE EA —.13 —.17 —.03 00 .03 —.10 —.13 —.18 —.03 —.2 —.05 .06 
(SOMITE ACR READIN TESOL II. —.14 -12 .03 -02 -.11 . 25 —.04 01 .02 —.15 —.11 .07 
pT NSIS. Ok NR SSE —.13 -00 -18 .10 - 26 23 .04 06 eu —.05 —.04 17 
Py HED c ncuucnedacnaicetannadssiiaseaimunl . 04 —.03 18 —.19 —.30 .09 —.3 —.04 .04 .07 —.15 -.01 
St. Vincent_- —.17 —.05 .05 —.04 .04 —.29 —.31 —.09 .07 —.18 .07 .03 
PIII... sc anuanidisnodocteiommenioininaamenauie —.20 —.14 .O1 —.12 .04 —.01 —.17 —. 28 —.08 —.27 —.03 .09 
eee Geeeete... +... snedminabentadsanmennee —.16 03 .00 -05 —.40 24 —.17 .38 28 —.15 —.46 
pS SIRI a ae AT —.11 -21 -10 -18 -19 —.14 .08 —.21 -22 .02 .18 —. 2% 
| ROS: 61 OF sie -12 —.17 .02 —.22 .19 —. 21 -28 .2 —.29 ll .O1 .12 
| ETE GLI GARI SS ETS TEL Md -17 —.22 . 06 -12 —.06 —.08 .02 —.24 —.O1 —.02 —.03 ola 
, ss eR ST EERIE a .00 —.04 .02 .33 —.18 —.16 -14 —.13 15 .10 12 —-.10 
ys SE PEAS SESS ae —.47 —.06 . 00 ll —.18 .08 . 06 —.05 .04 .02 . 06 —.01 
EE. . cmucicdonsmnanab icine cainidaaaaie a .04 —.16 -13 . 08 .47 —-.1l .30 .B —.15 .06 .22 —.06 
Te Bg nncnacvicusincsibudshdumiiisdaeaeaon —.09 12 —.42 —.08 —.15 —.02 15 a —.29 16 —.18 —.16 
,_i(Cé‘(“‘#é III = ES Sg 8 ee .19 15 31 —.05 .09 .02 17 .08 —.10 —.2B —.05 .10 
. eR RRS nyse se .00 2B . 08 .02 —.09 —.22 —.13 —.01 | 15 01 . 03 —. 06 
L |”: RAEI SE eraR Ee Pi ES .34 —.05 .08 .09 .14 —.06 .20 —.04 —.08 —.06 .04 .08 
Pe crc ces-csuinnsd-ouvbpibemanencanaceeanaee . 36 .03 -27 01 —.03 .19 . 04 —.2 ll 01 .39 —.16 
WR co... cncnnbtbinndeaekge catia -22 -17 .02 —.18 . 03 —.02 .10 .14 —.18 -17 —.08 —.21 
p I SE BS .09 . 06 —.02 —.03 -03 —.04 -18 .30 .09 08 —.10 —. 25 
OS EE pote . 26 .O1 . 04 .02 .04 —.04 —.08 —.24 —.03 -—.B —.11 —.03 
Seat oan ccnccncenncdithenndesdelumaeaaad .l4 —.07 18 —.01 .07 .29 .08 .07 03 27 09 00 
324540—41——-+4 
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Winter temperature Spring temperature Summer temperature Fall temperature 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
RR a BO. FP ee Se 0. 29 0. 44 0. 05 0. 34 0. 48 0. 38 —0. 08 —0.07 —0. 02 0. 33 0. 02 —0. 94 
I 2 nvandctinechonceipeiitcccoumithitead —. 08 . 35 —.06 04 —.35 01 . 04 03 -.17 —.19 —.15 —.02 
8 AE EE eT GS FS - 35 —.05 ll 27 34 —.04 —. 03 . 08 21 —.39 . 06 —.2 
0 SES. CS a: RE .07 .07 —. 08 44 24 31 18 - 23 i 04 —.10 0s 
lr hanes veerg abetonstcuiintinassaccslbbaice —.01 —.31 -.11 —.48 -.11 —. 29 —. 24 —.25 —.10 —.13 —.24 . 03 
SE Dt oncadhnn  aucnhimmndnetecosstbene ce —.20 —.12 —.29 22 .10 —. OR —.12 —.15 om —.12 —.41 —. 21 
de tilcines<¢chisiseccceshhiberesspeebboens 45 35 04 36 41 48 17 . 20 .19 .18 —. 03 —, 04 
RRR. RAR Ses REISS DN —.12 —.18 . 03 — 0 - 02 —.02 01 -17 .22 Pe bs] —.09 08 
Dd -ccpeydubabdaantaamitecscasevensaand 0s .02 i . 03 —.01 01 — 07 . 05 —.01 44 . 24 .02 
0, SR SORT PE RS 13 —. 04 —.14 31 .34 06 . 04 —. 06 —.01 —.05 —.44 —. 62 
 < “'. ee. oa Age i Sae —.10 .00 —. 25 35 . 03 05 00 ll . . 03 . 05 . 05 
. ‘eee a ee sul he See -.14 -.11 . 03 —.12 —.24 -.4 -.17 —.07 —. 04 . CO . 09 23 
RE eR A SS RR RE, . 26 -.91 ell -% .19 — 8 19 .13 . 32 —.29 -.M . 23 
Re a So 2 a. PR . 48 .37 ® 44 40 4 12 2 23 25 -—.13 . 05 
0 . 29 .19 —.25 —. 05 .01 —.21 —.10 —.04 - 05 31 .10 
—.07 —. 09 . 07 —.45 —. 20 —.23 —.38 —.15 —.22 —.15 —. 04 —.22 
-2 15 —. 06 . 03 .O1 12 12 —.15 . 20 06 . 26 —.05 
. 06 19 .07 . 30 07 . 03 .00 . 04 . 08 . 05 07 ll 
. 06 . 03 ell —.04 —.08 —.01 .07 . 04 —.12 —. 06 20 05 
—. 36 . 38 —. 18 00 —.14 .18 -.11 14 —.27 —. 04 —.M —.09 
—. 34 —.32 —.16 .14 -.17 —. 08 —. 04 —.03 —.14 —.30 —.49 —. 06 
—.22 33 —.04 —.32 —.22 —.10 .10 iH —. 23 .09 —.19 —.14 
—. 06 —. 04 —. 04 .10 .01 —.34 -.13 -.13 .14 —. 16 .19 —.18 
.47 re -.11 .10 .19 -.i .10 01 .07 —.14 —.02 14 
04 .02 .14 —. 44 —. 25 —.19 —.23 . 04 om —. 25 one —. 06 
23 15 ll -10 .19 1) .10 —.01 . 09 —.07 . 05 12 
—.02 . 06 —. 04 -17 —.09 20 . 26 -13 . 01 . 25 .02 06 
44 42 -12 .32 43 34 .13 il . 26 —.13 . 02 —.18 
—.29 —.09 —.06 —. 28 —.41 .O1 .13 —.09 —.28 —.17 —.14 7 
. 39 —. 30 —.01 . 38 . 50 —.03 15 31 43 —.1l . 06 —. 08 
‘ 14 04 —.31 —. 3) —.01 —.10 .13 —.18 .07 -.7 —.30 .19 
EET». ERR 2 RE AE rt ‘ .01 . 09 —. 4 —.03 00 . 28 -17 .13 .%4 .2R .13 .04 
OS RR IRR PIRES Shae: . 20 15 —.19 . 36 .12 —.06 —.14 —.25 —.02 .12 —.19 —.29 
TT #1340 hat seivcaietewasosenontaas tens —.19 —. 35 —.13 . 06 —.28 —.33 —.24 —. 03 —.10 —.44 —.14 —. 32 
lily FL FREI ET REE. 1 gli .19 —.12 .07 . 06 29 eo . 09 —.05 —.22 28 vw —.11 
a ae sis ebeiieaniaatieinekawnaveiemauaaee —.07 eB —.07 —. 35 . 04 —. 20 —.01 .01 —.25 04 —.19 ll 
i GI 2. Ps Ri CRS —.40 2 —. 24 17 —.29 . 06 —.11 17 —.37 —.00 —.11 -.11 
ae = AOE. ES Se ST ER. 2 SAN . 29 . 09 07 . 38 . 20 .47 . 03 —.13 15 .™% —.02 —. 03 
NES, FEIN EL TD BD .™ —.44 07 —. 15 .19 .29 .09 41 —.O1 .05 —.02 —.01 
Port au Prince_....-_.-- Dadedetartenicadenehaamade .19 . 09 . 09 —.16 . 08 .18 -—.13 05 11 . 05 . 06 . 34 
Port Moresby.-..-......- Pale: 2 SATIS, .i4 . 26 —.10 29 . 40 -B . 05 .14 21 . 36 -.11 —.11 
iE RE Sa 5 EE ES a —.07 . 06 —. 21 . 05 . 08 —.2 —.03 —.04 .13 .15 . 05 —.05 
Quixeramobin-_-.- bebe cesecunennes seecotuntnads . 24 - 08 - 20 4 .39 .34 -27 . 34 . 46 08 .16 . 08 
Ec cncwts ttcaanecabaniasansonemn mee .39 —.21 02 .40 37 .02 23 .30 .42 —.24 . 08 . 08 
oc shui annaccscdtehereeccsubenmowens . 08 -.11 . 00 24 —.11 .07 .4 .17 . 33 —. 20 —. 04 —.05 
EE nc. ncdiel toe deikoten oaehowbinummdnn . 04 . 00 —. 08 -10 —.07 - 16 —.2 . 03 —.04 —.12 37 .34 
6 ET RA a ee A, 5 TEEN SE aT sie -13 . 20 .13 .01 -22 . 23 —.38 —.24 .19 —.20 —. 26 —. 6 
Ss Eidos cadcliet pineceeiiotinn as oeeabim inet —.01 —.47 —.10 . 02 .14 —.21 -12 . 03 .30 —.25 —.05 .10 
South Orkneys............-.- 2 he) RO 2 aceelit . 06 10 —. 04 -27 -.u —.21 -.17 . 82 .33 .17 -.13 . 16 
Southwest Point. __._..-- Re i ey RR ens et . 09 —.23 .2 12 . 04 —.22 —.20 .29 -.17 02 01 —.14 
lI AE | at. ee RETR Da. SERS —.12 —.07 —.18 —.10 —.02 —. 32 —. 05 -.11 .30 —.9 .12 —.02 
| le a IIRC Ri RS. CAAT Gi = Loe .18 . 03 —,.13 12 . 03 9 —.19 —. 21 —.04 —.0! —.02 04 
RR SRS 1 >» aD SO pepe —.02 —.01 —.05 32 —. 26 —.32 —.12 .09 —.33 —.22 21 —.12 
ep <I ES Sete ae «1 RSA LE, tr yn —. 11 .13 13 01 —.18 —.01 .00 —.31 —.O1 —. 03 —.08 .O1 
RRR, eae i «eel | Solace —. 26 . 00 —.19 —. 02 —."2 —. 23 —.12 —. 16 . 02 —.04 . 06 —. 28 
a Ege LE eT ee RR it EBT ~.12 . 36 —. 28 . 08 —. 55 —.41 os -22 —.31 —. 18 —. 53 —.17 
a erg eR Leal 0 Abie alae, «4 amet =.15 —.02 .01 —.01 —.01 02 03 —.07 18 . 00 —.14 . 04 
RS SRR EL CRSA 1 Dolla Scan Clann . 00 -22 . 09 —.10 —.16 —.15 —-.14 .10 —.17 . 26 . 05 .13 
iT Fe OEE te cig Ee Cae —.02 -.17 —.21 —.12 . O01 —.01 —.34 —.24 —. 26 —.07 —.19 —.12 
Winnipeg.-_.....--. 2 bs Bde . 26 —.12 —.02 06 22 16 —. 06 —.14 —. ng 11 .40 —.01 
OE. » onccee cad 03 37 —. 08 —.34 --.02 15 .02 .00 —.18 —.15 —.i4 —.04 
RE ip RE ESP Seats San soit —. 28 -07 —.15 —. 18 —. 16 —.07 —.07 .19 15 13 —. 3n —.14 
BEE Bn Tepes VE Aes 2 en . 04 -29 —.02 14 17 17 —.04 .29 —.31 —.18 —.21 —.20 
i BINS 2 EE : nteodone —. 03 -07 —. 08 —.05 .07 05 olv . 25 29 -13 -18 28 
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TABLE 23.—Correlation coefficients between foreign pressures and United States temperatures, district 12 




































































































Winter temperature Spring temperature Summer temperature Fall temperature 
| 
SON JIA MAM DJF SON JIA MAM | DJF SON JIA MAM | DJF 

1 2 3 1 2 3 1 2 3 . oe 3 
Bie... lik iics--enduedicnnadusbeststonensioshiq 0. 20 0.39) 0.07 0.13 0.34 0.34 —0.2| -0.27| 0.10 0.38, O14 0.01 
—. 20 24 . 03 -10 —. 36 . 08 -. —.08 —. 08 —.03 | —.08 -.13 
24 -.4 . 05 2B -21 —. 03 .08 . 05 .18 -.30; —.0l 07 
-21 24 . 04 .32 .2 . 32 —. 36 06 . 04 .17 | 04 21 
-4 —21 .00 —. 2 —.04 —.12 .08 —.25 -. —.30) 34} —. 19 
-.17 4 —.20 .20 .12 17 -.21 —. 26 .32 -—13| —2 -,.8 
47 37 . 03 2 2 34 .10 —.04 07 41 | ; at) 
. 04 . 06 .12 -16 .19 .10 07 04 44 20 | 21 20 
—. 05 2 .10 . 08 —.05 -05 -.u —.05 .00 35 | 10 
—.06 . 04 -01 .16 .16 —. 00 15 —.2B —. 16 —. 02 | 20 | —.12 
—.12 113 08 42 ‘4 ]  —.07 02| =. 15 24 17| a8 | 10 
—. 46 .02 -.21 .02 —.2B . 06 -.10; —-21) .08 —.12 | 05 | -.2 
-20 24 25 07 4 10 -17| 0-12} .B —.21 18} —.10 
. 35 45 .02 25 31 . 30 19) —.19) 00 42} —.08| 02 
—.4 17| —-00 —.18| —.08) —.02 —.90) —17) --10)) 13 | 12 —17 
-.12 . 04 —.24 —. 35 —.26 -.18 -.%| —.02 —. 48 || ll -.2 —. 35 
-27 -22 —.02 .02 -01 .02 —.15 | —.18 . 16 |} 06 | 09 | —.% 
.30 38 . 30 34 17 .19 18 | 35 55 || 25 | 09 | 13 
—.02 .16 .18 —.02 . 05 4 —.0 | —.04 —.06 || = —.06 | 03 | —.15 
—.19 -09 —.29 —.07 -.u 01 —. 07 | - 26 —.16}; 18) —.15 | 03 
—. 50 -.31 -.27 4 -.4 o1 || 04) —.01 —.25 |} —.35 —. 33 | 17 
-.2 .07 . 09 -.13 —.20 -.2 -12 | 17 ‘1i}) — 17). —- 2} —.32 
—. 10 -.M —.12 —.12 .18 —.2B 00; —.02 16 || 23) —-30) —. 
4 -10 —.05 -08 15 -.17 ~-22 | 03 06 |) LL | 05 | 02 
29 —.03 .03 —.30 -.17 —. 2B —. 20 | 07 | 371) 38 | 15 | —.2 
.34 .35 . 06 - 06 .07 —.4 .00 04 .12 ) 06 03 | oT 
"09 128 07 “| —.07 33 "30; —.Ol "32 | "m1 0.35 | 14 
35) Bt adh lee "29 20 ‘07 18 22 tia |; 05) 15 ‘|| 07; —O1 ee 
Malden island. .......--.-.------+--- ss —. 35 —.16 —.09 —.14 —. 35 .12 |) -06 —.03 -1.j| -13| —--21 —. 05 
SRT Osco... A edh nvoenccalbesn- ‘33| —.33| —.02 ‘20 2 -.12 “10 | il “18 || ‘04 | 20 | 19 
Markovo........----------------------- .32 . 46 —.33 —.26 .O1 —. 08 -02 | 51 M4} ll} —. 50 | . Of 
Maenieo Cltg....-..-.-c3-<-------85-- 01 4 .02 -20 .23 .42 -.02; —-.4 -03 || 26 | 24 | wn 
Sideas Weds.....2..-----—-s6~<s -113 ‘o4]  —.10|| —-19 18| —.17 —2\ —.12 ‘36 i} -.22; -2| 21 
Montevideo.......-------------------- —.3i —.40 —. 26 —.08 —.22 —.23 —-.18; —.38) .13 —. 50 | .13 | —. 33 
Moose Factory..------------------------ -10 —. 08 . 06 —. 01 17 .10 —.15|; —.38 —. 2B | M4 | I} —.21 
Nome...........----.-----------------=- -O1 2 —. 07 —. 20 . —.17 -—4, —.05 —.2 | .22 —. 05 | —. 33 
Orenburg. ...--------------------------- —. 26 .17 —.2 .18 —.29 .00 —.08 . 38 . 03 || —. 09 | —.14 | 03 
iii TERS: Se ‘| -.02| 08 ‘30 10 16 | -.2| -08} -W| =i] 10 
aa = a ET 2 08 ‘14 | 02 20 15 -30 -13 02 “16 || ‘11 | 23 —02 
Port au Prines...--..------------------- —.06 eT .16 10 .00 18 —.17 —.15 - 05 || -19 | 05 | 04 
Port Moresby...------------------------ . 50 .29 .04 -12 .19 .14 13 .10 -10 | . 36 | —. 05 | 07 
Punta Aremas......-.-------------------------+->> —.10 .04 —. 26 21 12 —.4 09 —. 06 | —.04 | 15 | 15 | —. OR 
uixeramobin......--------------------------**->- .06 21 .13 19 . 26 —.01 34 | 38 | . 26 | 2 
co en ea - 32 —.27 - 06 27 22 -10 li 07 -27 \ —.13 | 17 | . 
Ete de POMENND . ........-n+2.---c-ensbessecentouseces .10 .07 .10 . 04 17 18 .09 .32 04 | 19 | -.4 
pe RE SS —.12 12 .02 16 —.15 .10 =. 12 . 05 | i 2 | 20 
 ¢ ToaeiaeenesTaaeanae oe chen ok eal —.22 —.04 -.17 —.13 —. 26 —. 18 —. 38 -.37 24 —.09 —.04 —.13 
Santiago . ........---.----------------------0"2"°"" —.15 —.30 .02 13 .07 —.09 —.13 -.0| -@}| - 25 | . 04 | 04 
South Orkneys..-----.----------------- .13 -.14 —.02 22 . 01 —.19 .07 .05 —. 16 || —.14 | —.10 | | 
Southwest Point...-..-.------------ BEE 8S 09 08 08 05 19} —.16 |} —.08 ‘og| 06 |] lj 12] 00 
Stykkisholm .....---.--------------- | —.19 —.21 —.01 -.17 —.08 —. 30 04 | et -.13|| —.20 —.15 | -2 
Sydney. .......-.------------------- —.01 —.02 —.22 04 -12 —. 05 -03 —.15 —.06 || —-08 | 09 | —. 02 
Tashkent... ........-..-.----------<- . . 00 -.1l -.17 -25 —.29 —.43 . 06 . 06 -02 | —.32 | 29 | —.04 
GEE. -incdnancdccdconncoveeton ‘| oo 13 . 05 03 —.22 . 03 —.12) —-.13)| 05 —.23 | 04 09 
Fe an TR TS I Te —29) -—.18| -.17 -19| -.18| -.13 00). 13 | ‘i i| —.12| —22| 4 
Wat ENON, 6... 22 -o-dccccenesnose —.31 .26 —. 38 -06 —. 2% —.02 —.03 | . 39 —.19 || —.25 —. 49 | 00 
Valencia. ....-.--------------------- —.18 .18 -08 —.31 —. 06 - 00 13 | -00 —.O01 || 07 | 16 00 
RE SE: ME TE =. 52 18 —.09| —2| —.10 -.12 | 25 | 03 | 18 “ul 2 
Wellington......-..---------------- —.20 —.29 —. 25 . 06 .00 -.13 -M4} —.il | —.2 —. 18 | - 02 | —.21 
iS A EE 24 .09 .10 08 20 119 | 04 —.29 | "10 “35 | 2a; —.10 
Watesteit <_<... <----cescceds----nesacscsocnewnseses —.06 | .19 -.M —.09 .16 -. —.35 -.01; <—.31 -.21; —.67 —. 22 
Yenisseysk....----------------------- —.23 .07 -.17 —.12 —.04 —.02 —. 08 .30 | Pe ts) 12; —. 50 | —.4 
EE 1. 35. ==... -ngabbocoaconpedies -|  —.02 .03 - 4 —.01 ll -10 —.2%\) —.15 || 0}; —1 —.05 
Seton Wl. _...<c-----dsce---o-nodcesso---eeneesee - 04 —.03 .02 —.01 -.11 —.08 06 09 | 16 || 02; —.16 08 

! ! 
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TABLE 24.—Correlation coefficients between foreign pressures and United States precipitation, district 1 




































































Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM 
1 2 3 1 2 3 1 2 3 1 2 
EE . 20 0. 06 0.17 —0.07 0. 04 0.03 —0. 21 0. 00 —0. 28 0.10 —0.10 
BN SSE aS iE ET —.16 —.12 .02 —.10 . 24 27 -05 . 03 —.04 15 —.34 
Allahabad. .......-- Se SERS SEN 24 —.03 .13 .18 - 03 .02 -10 18 15 .19 01 
pO SESE i ee ae —.02 —.04 —.14 -13 . 20 13 ~24 —.06 .20 —.05 —.19 
Oe a ES A Ee a See —.07 —.12 -.1l —.18 —.05 —.04 15 .04 15 —.14 .02 
DET ae ee .08 —.09 -12 12 —. 06 —. 08 21 20 -22 —.20 —.24 
BES ia Bithancicsiateingahthccinsangadthnsgieenacwinaiiaainnitins 24 .20 .07 . 03 i —.01 05 i -21 .16 —.02 
0 EES ES a RT OES —.21 —.16 —.08 —.27 -12 —.20 —.27 -.17 —.03 . 06 .00 
| SORRELL LS © OD . 06 .18 . 32 —.09 .07 .07 01 —.02 —.25 .04 —.07 
tiie nire ccctaltahibanandlillianaweeweliigpatitios —.02 -15 05 oan -07 . 00 -10 —.14 .02 . 46 —.13 
SCAT bs 2 EEE Pee ee Se -27 -ll —.12 -05 .09 17 . 08 -10 -13 -22 -.17 
| SRL EE ES GT —.12 —.12 —. 6 —.27 -00 —. 26 —.05 .13 .07 —.17 .02 
| EA SSRIS SEE “TS SF OLE —.05 —.23 2 —.03 -2B .20 —.08 -07 —.21 -29 00 
eS Bee -19 .19 —.14 - 06 .03 .02 —.02 -12 - 25 -.17 .03 
/ 9S SSE SSSR SES “Ee —.02 —.01 25 —.02 —.09 -27 —.16 —.13 .05 . 08 .18 
I a... 5. cbnbbecdconnbndinditsncoadiibetas .14 —.04 -16 . 04 ~.09 S| .05 —.04 40 —.21 05 
Eb rannnaccblinennisasiniiewesembebiangiited —.18 —.08 - 06 .05 -10 .07 .09 12 —.03 —. 04 —.10 
SS OS SS —.21 .00 -12 - 03 - 08 —.06 —.01 O01 —.05 -15 .00 
EE a ee ee —.01 —.10 -12 -li .02 .00 . 04 .04 01 —.02 —.31 
jesvar.... . 04 . 04 -10 . 26 -10 —.10 —.10 12 .14 —.13 .08 
Honolulu. 18 —.15 -00 04 —-.01 —-.2B —.10 .02 —.14 —.21 —.07 
i —.10 .09 —.24 -16 —.02 -16 .10 05 —.19 .05 .00 
| aaa —.15 —.12 .02 —.02 —.18 -22 -21 16 .00 —.01 —.28 
iobes - - 06 —.03 -13 .04 - 22 -19 —.17 15 —.21 -16 . 05 
Juneau —.22 —. 08 02 -2 -10 .35 —.38 16 —.13 —. 23 —. 1h 
ts ? .08 —.08 15 -03 -10 .09 15 21 24 -10 —.09 
Madeira... —.05 —.07 .09 —.02 . 30 —.05 -13 -l4 .00 -01 -02 
Ma a .09 -2 ll -00 .03 —.02 -05 ll 15 .19 —.05 
Malden Island - 01 —.08 —.10 —.02 .13 —.05 . 08 —.17 —.01 -.1l .03 
ila .09 . 06 ll -06 —.04 —.12 .08 -12 . 50 .00 —.02 
—.13 .03 . 28 .06 —.14 . 06 .13 .14 .02 .19 —.2B 
Mexico City. .00 —.01 .04 —.22 —.02 —.42 —.05 .08 -10 —.07 .04 
Midway Is’ —.18 —. 30 41 .02 —.09 —.20 —.20 .18 —.32 | —.09 
Montevideo... —.04 -.1l —.23 —.31 -12 lu —.10 .07 —.22 08 — 08 
oose Factory .04 - 26 .24 —.21 —.12 .10 14 .03 —.25 —.04 
Nome..... 01 . 00 -13 —.04 —.18 28 . 20 —.07 .20 —.08 .02 J 
Orenburg .32 -12 —.16 .02 -12 .04 .08 .03 —.12 -05 .14 ‘ 
, ai Eee -19 . 24 -15 -01 . 06 —.18 .13 —.04 -21 —.27 —.02 . 
Ponta De . 06 .16 —.01 —.20 -21 —.20 —.06 . 24 —.31 -10 07 " 
Port-au-P’ .00 -00 21 —.24 07 —.19 —.26 —.12 .00 15 —.06 -. 
Port Moresby . 40 -23 —.10 -20 . 04 -12 .32 .18 -13 -.01 —.07 -. 
Punta Arenas -05 —.04 —.16 .14 —.12 .16 -09 -12 —.10 . 35 .02 -. 
Quixeramobin .09 —.03 .09 —.05 —.08 —.15 —.03 05 . 08 —.19 -.ll -. 
oon...-.- -12 . 00 . 03 .00 .14 04 .14 .19 .08 .18 —.08 -. 
Rio de Janeiro —.06 —.2B —.02 —. 26 .08 . 00 —.10 24 —.32 .07 .16 -. 
St. Helena... .00 —.20 .37 .16 - 28 .00 .05 10 .08 32 —.07 -. 
St. Vincent .04 .05 01 ll .33 .25 —.32 .06 —.2 .13 —.23 -. 
jago._.. .02 —.04 -00 —.08 —.39 —.05 . 06 —.01 .08 —.09 -.11 —.14 
South Orkneys_. —.22 .02 —.51 . 04 .00 —.14 .20 —.22 . 20 25 . 05 - 05 
Southwest Point-- —.17 01 01 —.35 .18 .04 —.05 ell . 08 —.07 -21 .02 
ETS ES AGS IES —.06 —.12 —.04 .07 —.10 -22 -19 .13 -22 —.14 —.30 . 03 
So ctbearnnscbidetwnnadtin Cibeitcandgulheltiial 16 -32 04 —.02 —.15 —.23 -.11 —.15 .31 —-.B -12 .14 
2 aT See Soo aS Roe —.42 —.19 14 .05 .39 . 33 .04 —.03 —.06 —.02 —.13 .10 
Tokyo. -.- —.07 -—.2B 01 50 .20 .02 —.10 -.14 .04 .03 —.06 —.17 
Upernivik —.20 —. 06 —.01 —.13 —.14 il .18 .04 .18 —.16 —.13 . 08 
Ust Zylma_. —.16 il -.11 —.02 07 -.11 .02 —.06 —.24 .18 10 .33 
Valencia. --- 23 . 06 —.2B —.04 —.19 .07 .00 .04 —.08 .06 —.12 . 26 
Vienna___- .30 —.06 —.19 .14 —.06 15 —.2 .00 -.11 .03 —.12 25 
Wellington .02 . 35 —.29 —.03 —.18 -.13 .00 -23 .07 —.29 .07 .02 
Winnipeg —.14 .00 -19 —.07 .20 . 08 -20 .18 —.01 —.15 —.21 —.08 
EE pdt ten~cctaliiatiind dhe tntbnsoninbineitive —.03 .16 —.07 .20 —.18 15 .37 —.02 .06 —.09 —.03 —.02 
- ET ae SRS ie ST —.01 .07 —.12 .00 —.10 -22 -19 A —.04 .34 —.20 ll 
hE TRI ESET RS RPS FE .18 .14 22 15 .04 .18 -17 —.06 —.01 21 -.17 05 
ES ER ee I SE -.11 —.21 .02 -10 -01 . 06 . 03 —.14 —.18 .16 —.02 .20 














TaBLE 25.—Correlation coeficients between foreign pressures and United States precipitation, district 2 











Winter precipitation Spring precipitation 


Summer precipitation 








Fall precipitation 














DIF JIA 

2 1 
SSS ee ee) oS ee Se 0. 08 —0.01 —0. 15 
pS SESE SEE SEER TS: SHEN —.27 —.13 —.12 
Sai cnndabbcensanenntdidacncsabepiianos -2 -27 —.03 
BRT co ctntcintocencaschidecccospatbbenca -02 —.01 —.26 
etl ni nnrindrldatinenaiaedsdatiocnad dasa: —.27 —.10 —.02 
hin ncancdattintadcsctiadiiitnamnntltiines —.09 .24 —.27 
OE RRS ARR A EEE Ce EA 16 -07 é -.ll 
RE: EE SC Sa —.20 —.16 y -19 
2S ES | eS. aE -.14 .07 . —.01 
SE FS | AGS & - NTE -19 .31 ‘ M4 
| ET Sa) a SS NS . . 08 -22 -17 18 
SE PCTS SSR E-  Pe . 05 . -10 .29 .46 
SR Be Bae .30 ° —.18 . 87 .20 
— ER CERRREA : SR PRES. ES -48 e .14 04 -. 
ES BS CPR SE OE Se 04 -02 —.27 -06 13 
SS SS Ey SOE —.14 —.02 —.13 -08 —.33 
OS SS tS | ee —.27 -10 -02 -09 —.40 
oe “08 “OL <a) a: =e 

LES SS EE): eR -. -. -. ° -. 
ES RE SR + RE | eae —.09 -22 —.06 -16 | —. 0% 
EE EEE SIRE | FRR <r RE —.09 —.02 .12 .02 08 
te SSR. TE. A a SS | —.30 -12 -01 . 08 —.04 
EE SE SE: OPS LIES SE : SE —.29 -20 - 14 ll 

RES CRE t PUREE <8 .30 —.01 .09 -. 
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TaBLE 26.—Correlation coefficients between foreign pressures and United States precipitation, district 3 







































































Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DIF SON JIA MAM | DIF SON JIA MAM DIF 
1 2 3 1 2 3 1 2 3 1 2 3 

EE eee ne | eee ie apa 0.15 | 0.03 0.19 —0.08! 0.04) —0.08 0.13 0. 44 0.19 0.21} —0.10 -0.11 
Ne ccdacpdmpep paved bE + 4 24 -04 02 .03 29 .18 —.07 .01 - 03 13 —.30 15 
es saleazciondbdpidaassobauedaed —.19 .16 - 02 —.14 .20 .19 .34 .39 13 —.03 —.13 
eR EIR te SE i: 2 —.32 —.29 —. 36 —.2 —.03 —.10 —.04 .21 34 .00 .05 .19 
Tyee RR eS SE See RID Sin hema —.10 -00 .10 .30 -21 —.37 —. 34 -.11 —.05 .00 —.13 
|S i AR RRIRIRE Scars SR Mics A —.05 .12 —.05 ll —.15 —.07 21 .33 17 —.32 .02 —.15 
SR a5 5ccebeg aapscwibestdces dated —.29 —.10 05 —.19 —.15 —. 25 13 .37 . 46 - 08 .10 .00 
| aT. eS ~~ ee . 05 —.09 —.02 00 —. 08 —.15 —.39 —.29 —.37 —.08 .10 .12 
DED 5.icech amiss dbiigoustdcapanecee 14 07 —.04 ll .07 .19 15 . 08 —.14 . 03 —.21 .18 
 tiné6cbodcepiegsescdieibettsccepaecees 2 06 —.15 —.05 —.20 29 17 . 32 -41 28 . 04 —.22 
i accsccinuiecesssvekinnce~ossbepooses . 06 31 —.16 —.08 —.02 29 01 . 38 15 .19 -13 -.11 
le aR I S  HI eR — S A: —.02 .30 —. 27 19 .13 —.20 —.14 .05 . 20 —.2 ll —. 4 
RI EIEN <a nch-tidocicedbcppsenassdegersenss —.07 —.04 —.19 —.13 .18 -16 —.17 27 01 .09 —. 06 —.13 
rss tc xchiphnnsascdbigenss<cesbagieaedis —. 2% —.16 —.03 —.17 —.19 —.21 21 . 58 . 55 —.02 20 —. 18 
RT BE id ccetheis cs .sudbdbehecdsaucp den diees —.03 —.06 .34 —.30 -.14 .03 25 —.10 .22 . 32 —.06 —.03 
Ny PUNE 6c cchct sos asccsvikiceses acbahp eden —.45 —. 36 : -.11 .12 .15 —.27 —.23 .22 . 06 —.37 —. 46 
Ne cist de niiics ccgeaiecosbampesrss . 05 —.13 -.13 —.2B .08 .09 -21 14 -.2 14 -.11 —.05 
Freetown......----- Setnidioesddeteizsces baer —. 35 -.31 -.18 —.31 —.2B —.19 -~. 04 -.14 —.24 09 . 04 . 20 
| EE AE SEA ROM —.2%4 —.33 —.31 -02 . 08 —.01 —.10 . 02 —.21 —.05 .16 —.19 
DUN Acbniansseshdeh oncoe —.02 —.09 .12 ‘ 17 —.06 -.14 .12 —.01 —.09 .10 
Honolulu.._- .18 .14 . 20 28 .34 —.10 —.16 —.01 —.20 —.20 .00 —.14 
REE dctpedgadsebinth <5. 25 .18 . 06 —.09 .09 -10 .18 —.19 -.17 —.06 —.20 . 06 
RE; Lathntiscnay op 14 : —.05 —.25 —.06 42 .% .13 -—.2B 09 —. 21 .02 
Jask page ih ae —.01 .B - 08 —.02 —.09 . 08 —. 08 .16 24 11 .10 .02 
NE AE ES RR —.10 —.29 .18 —.08 —.13 ll 22 .05 —.06 —.07 —.2 —. 32 
Ries aiccbapbesssed —.27 —.01 05 —.26 —.38 —.17 .14 .25 . 30 10 .02 —.01 
ER edtiiasnseab tee ois sscdd —.32 —.36 —.30 -O1 .03 —.31 —.06 .02 -.14 —.12 -.01 —.01 
RR Aah cn cocebunpssscosdesgpoed -01 .18 . 08 —.10 —.12 .00 .22 . 46 41 15 -03 —.01 
Malden Island... .-. A RARE | .01 —.21 —.07 27 25 ll —.22 —.32 —.22 —.12 .09 .05 
Manila.......---- -.14 .32 -10 —.04 —.20 —.10 . 30 .35 45 -00 . 06 —.05 
Markovo....----- —.03 .09 .22 —.20 .09 -30 -17 —.49 —.41 . 26 —.30 . 35 
Mexico City....--.--....-.---. . St —.01 —.10 .09 .10 —.09 —.29 —.10 —.14 —.09 .18 —.03 
Midway Islands................. e .02 —.06 25 . 03 .18 —.16 —.2 2B —. 55 00 —.09 —.15 
Montevideo... -....-.-. ~iiveshiin . 32 .18 27 —.13 .29 . 26 —.27 .21 —. 32 —.10 —.06 -.11 
Moose Factory... .--.-...------ ; —.13 —.2%4 .00 —.05 —.14 . 08 —.02 —.01 —.07 —. 20 —.01 -01 
| Rl ay aE .02 —.10 .06 —.31 —.27 15 —.12 —.32 . 04 19 —.32 —.05 
A Cal ciccvetees see 14 22 —.08 —.2B .12 . 08 -23 —. 25 —.19 —.30 -.2 .10 
OO iar 5 ees —.12 11 . 26 .10 -.14 —.24 2B .40 .57 —.11 —.12 —.20 
Ponta Delgada...-.........---- —. 04 —.09 —.19 —.03 .02 —.40 —. 08 .07 —-.17 —.16 .02 —. 2 
Port-au-Prince. _.---.......-- —.24 —.08 —.08 —.01 .10 —.05 —. 25 —.16 —.06 —.12 . 04 .01 
Port Moresby-...-..-......-- —.07 —.33 .09 —.08 —.13 —.06 - 38 | 47 . 58 —.10 . 26 —.14 
Punta Arenas. ..--...-. lacdote .18 —.05 —.20 —.02 01 24 14 .19 —. 2% 15 .10 —.17 
Quixeramobin. —.09 -.11 —.10 —.01 —.11 —.12 -10 .19 .18 —.28 . 08 .01 
ia sc onceincan —.18 23 —.04 —.12 —.19 .07 .24 . 35 2 . 20 .02 —.04 
Rio de Janeiro.........-... —.10 —.15 —.02 —.24 .02 —.12 —.29 —.02 —.34 -.11 —.04 —.W 
cs xcanchbeckuscal eink: svateew ot —.01 —.07 .12 —.04 .33 .05 .2 . 30 .13 .24 —.09 -.27 
St. Vineent.. ESE: 5 NER S. - ES- 05 .18 .07 24 .20 .18 -13 24 .07 —.22 —. 29 —.35 
ESS i RE et 1D. GAERNR Hoy : . 06 -10 14 20 . 08 . 26 —.12 —.13 —.26 —.01 . 04 —.16 
South Orkneys.......... san sbiacwinasmiaaite’ —.14 —.12 —.33 09 | .22 .37 ll —.02 —.07 . 08 . 26 . 30 
ING, cb chiaksss«dleteacsonsctemenins —.02 —.13 —.13 -.14 .07 -12 —. 38 —.20 —.07 —.02 ll .10 
vical naeocecadompacucosctemene | =e 117 106 —-05 | —.06 42 | 09 07 04 —02| —.07 "00 
ES ap WES LABIA Sd | . 02 —.01 —.03 -.08! —.2 -.11 | —.16 —.04 . 53 | —.2%4 —.06 —.05 
OTD <nj--ccccegdancenceeon-ageoe cos appeose .| . 4 oe —.12 —.18 . 26 - 32 | - 24 —.14 —.13 || —.03 —.30 12 
A RE i Ae pastiaghase anv pimmeuis |}  =.07 | -16 -07 | 13 | . 06 —.01 . 00 .12 24 —.02 —.24 —.17 
Upernivik-............-.. I SS -01 | 25} =.07}) = =.19|) —.06 2B M4] —.08) —.11 || —.02) —.13 09 
| RS IN Ci ER canal 156} —.16 —.08 || —.14 2 .06 16) —.17 —.%4 . 20 —.01 .07 
a a RRR: Th gpceensl 08 —.19 —.04 || 13) —.2 -08 -.11 -00 04 .12 16 08 
pc diitinvectcabthbansssscicgiiwasss+spapbors val 21 —.07 —.06 | -01 15 -00 —.10 .08 —.02 |! -00 —.07 17 
ERE Es AE ec a, <A RET .10 01 —.07 .07 —.09 -02 .14 .07 .05 —.2 05 —.16 
ET nccershunganesnsdingbeasroosbagieesos -—1| —2B] —15 —.22 00 :00 24 117 08 00} —.19 —.04 
Yakutsk - ..- a BS Meee i « EE 2 2 —.02 —.10 . 08 -12 || 2B 27 —.05 .13 .01 .00 
tina chunieesins acchlugmuciincsuhaen cutee .16 4 . 08 —.13 14 - 26 || 2 | .16 15 41 .24 .09 
ET tnd. <b dtkinacs diulomicdia~visappewsus . 20 .07 .12 14 —.08 -16 |} —.02 .19 . 46 .02 -00 | —.03 
TOR cre kei <tlabekes Shek aphesios<ovesiinases .07 | .04 .07 08 | —.12 12 || +03 | .00 —.23 .10 —.15 .10 
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TaBLE 27.—Correlation coefficients between foreign pressures and United States precipitation, district 4 








Winter precipitation 


Spring precipitation 


| 














SON JIA MAM DIF SON JIA 
1 2 3 1 2 3 
OE. nin nnunndeiapientiniagunaiininieel 0.14 —0.14 —0.01 —0. 25 —0. 26 —0.02 
po ES BRR RS ae eS .05 —.35 —.14 —.19 28 07 
f VES ES eS LES SE —.20 .09 .07 —.08 —.12 —.06 
pS SS FS e oeeeee ee —.15 —.11 06 —.32 -.fo -05 
pS > RRS a ee = ee —.13 —.18 .00 -21 —.19 —.02 
pO ELE Se ee at aa ll —.10 -08 —.30 —.48 —.37 
SE PS 0 eee 2 —.14 —.06 .05 —.3i —.16 —.03 
| SE SR Ee, ea & ee —.11 .17 —.14 .02 06 .03 
GE RS. a SE et Pn . 43 .42 . 32 —.05 —.06 -22 
DEES 0 anche niipeieeosseiiginntosd -24 —.03 .19 —.09 —. 06 . 32 
_ . i ERR? SRS 1S GEES ST SE .15 12 .04 -.1 —.03 .42 
IR inn CERI SERRE: S57 SEY —.25 —.11 —.38 —.14 —.04 —. 28 
EIR 0 ASR BSE BS —.25 —.04 .16 .02 —.11 . 26 
SD ichwnpnnnucdddiaivonwataemwiebenmiinbéad —.36 —.22 00 —.20 —.15 —.10 
, SRR f° CRS) SOR St ree —.08 .02 -.11 —.07 30 -27 
CS Fe EN DS ES Pe —.10 -25 —.21 -.15 —.03 . 04 
0 fA EEE RO LPS S ae —.23 —.22 17 .04 35 -15 
ES RE SS een .04 —.20 —.33 —.43 —.27 .U3 
SS SER ERS SCRE Bs Fone .03 —.25 —.15 —.07 —.05 -05 
dy SE ES SS tS ES Et .08 —.13 .16 . 30 .14 —.12 
EE I & 5 PS Sy .19 .04 —.03 —.18 .07 —.15 
IED «ct achcamasedstedescoestnaibcamardiaiiens .27 —.08 —.10 —.12 . 06 03 
0 RE a a eee Ne .01 —.13 —.04 —.10 —.07 25 
EST BRS RS RE SS NR BRE Ss —.08 —.06 .07 —.07 —.07 01 
EER ROR CI Fe CRESS ED .00 -00 . 08 23 .35 -21 
, RE So EE es RR © ee 24 —.09 ll —.28 —.32 15 
TID. 8 ct tccccedasacsuncssendasbwoccedeiin-cs -15 —.04 —.02 01 00 —.09 
OR SR es BP SE ee —.22 —.07 -02 —.36 —.08 —.04 
SD DEE ...cocdsdncaddadcdbadbeeesetinditene -02 .08 .29 —.06 . 00 —.16 
A. tn. ccullidudecdpeiaboosadtinnnsse —.19 .47 -22 —.06 —.10 —.08 
I. 3) c-. =... curichaccousspeuebecceodemtioes —.17 O01 .07 —.11 .40 - 26 
Mexico City -05 —.09 .00 . .07 .00 
Midway Islands_. —.12 .44 42 —.07 —.05 —.09 
Montevideo -15 -05 —.10 —.17 .04 -22 
Moose Factory. 31 . 38 12 —.02 -01 —.09 
SR. anataiinaceds —.30 -23 —. 28 -.20 .06 32 
ECO SCS + GSE Se ree SV . 00 13 .06 .19 —.12 
EP EE ere er ES ee —.35 -02 04 —.05 —.01 —.17 
Ponta Delgada .40 15 —.07 —.05 ll . 34 
Port-au-Prince -00 —.12 —.24 .02 01 .03 
gE ESE OE ey Aer —.20 .18 .29 06 —.06 .14 
Punta Arenas : -08 15 .18 05 —.10 44 
IL, << ccdiatetacesbebdghhconcedssgennes .14 —.12 .00 —.09 —.14 | .09 
a EERE PEG |S: | SP SFE SPERR —.11 .37 ll —.32 —.2 —.03 
SRN... sc ccocktiibeesecuscesencl ue —08 —"06 —.43 —18| —.02 
St. Nelena........ ocenedsbieccieghube boebhiepabicntns -23 —.25 ll -04 14 | .22 
Sa ee Eee . 08 —.17 .00 -23 —.20 —.13 
Santiago. _........ soktesoseiitghephedensinendee —.14 ll 00 -13 .03 -ll 
NE eS Tee ae —.02 —.03 —.15 .06 23 -22 
SRR Se aes —.13 -15 —.09 —.11 05 .30 
PEEL... pa cicmecceacstbSbabenaciasiaienes —.02 ~.09 .07 .09 14 -16 
se Tl nwde capbdsssedhipbbocotadadaiens —,20 .16 -10 —.18 —.04 —.15 
RN! aes {See SS ee —.04 —.24 17 —.31 .49 -29 
RR ER SIR Fe ee SF i —.10 —.15 —.04 -03 —.13 .13 
TOTTI «nn ccccdccpcnnsstntbdanbooseciedeions -O1 —.02 .00 —.10 .06 . 20 
SO} ee ee en es EN -08 —.03 —.25 -16 .04 —.21 
RINGO. ..cccdcocccocsaniesssnedsaunbeusmedeenns - 82 .04 —.25 .19 -.11 -10 
WH... inact ncrcsangbhensenseheheasuseeen .20 —.12 —.27 .08 -92 —.30 
| P. . . ncndudinscostedonhpbanbendeniuens .O1 .39 -27 -07 —.15 —.02 
..- RESORSRRRFET ca eR et EE 5 Cee .00 —.20 14 —.02 .16 .00 
IEE. cin nn oodcwesdadscccsounenbescmnneien —.05 —. 26 —.04 .04 Wy .15 
Yenisseysk........ RE TE OT G | weed . 08 -07 -.14 28 .09 23 
|S GR EEC REE ESE YS eect } -02 —.02 -27 -.17 —.16 -09 
SF eR IE EE SARE -16 | —.05 -21 —.31 | . 09 
i | i 



























































Summer precipitation Fall precipitation 
MAM | DIF | SON yA | MAM | DIF 
1 2 3 1 2 3 
0.08 0.07 0.05 0.02} 0.07 0.02 
—.05 -00 .13 15 —.20 . 20 
.25 21 .24 .20 .03 —.02 
19 .31 . 26 00 26 . 36 
—.04 -.22 —.06 —.08 —.1) —.26 
. 50 .18 —.05 —.05 .14 .00 
.19 .16 .32 .16 .19 .06 
—.22 —.2 00 o88 10 10 
—.03 —.09 .43 .12 —.05 .19 
.29 .13 —.15 17 —.07 ~-. 11 
.13 .14 —.01 .07 —.01 —.01 
.13 —.03 —.23 —.20 —.08 —. 33 
—.10 .07 = 14 =i —.19 
.16 . 82 26 .00 .12 —.07 
.06 —.07 .18 .20 =-.11 ~.19 
—.06 -.2 . 55 .07 —, 9 —.37 
.25 .09 —.04 .00 .06 —.09 
.04 —.11 =~, i 28 03 . 26 
.04 —.08 —.08 03 —.21 a, Bf 
—.02 —.03 .18 —.18 =—,17 06 
-.01 .93 .02 —.29 —.07 | .03 
.31 —.08 —.25 —.15 —.09 | 12 
.17 25 —.24 .03 —.13 | 15 
.06 =~ —.01 —.05 at —.05 
—.37 17 —.02 —.16 —.20 ae: ~~ 
05 —.01 18 05 —.06 .08 
06 .03 - —.02 01 10 
25 15 29 ll 08 —.08 
15 —.10 —.07 =~ 17 01 
17 .19 34 06 19 04 
26 00 .09 25 —.20 22 
—.10 —.05 .03 —.06 08 —. 06 
=—.11 . 32 —. 52 |} 01 —.12 13 
10 .20 0 -.11 -.31 12 
=, 17 —.02 —.05 —.16 —.02 92 
01 —. 25 43 11 —.35 = 37 
15 .13 —, 18 —.2 —.22 —. 29 
12 14 .2 —.04 ol —.03 
.00 —.04 —.23 04 .07 —.07 
—.10 —.20 —.09 —.17 —.44 —.14 
4 34 .40 12 34 05 
24 ii —.29 .10 .10 —.10 
—.04 =. 37 ~, 11 —.2 .05 .06 
.29 .18 .27 28 .19 .02 
—.07 00 —, 18 —.02 07 02 
.03 —. 04 —.18 27 —.07 —.19 
.10 .10 =, 2 ~. 18 —. 32 —, 21 
—.03 —.04 —.04 —.02 —.12 —.23 
21 .06 —.05 —.24 27 17 
—.28 .08 —.04 —.08 .09 .27 
.18 .10 -08 |) 01 —.01 U 
.07 23 il = —.03 03 .08 
.05 .00 —. 32 | ag 13 18 
=, 18 —.15 —.06 02| —.33 ~_~1 
27 .12 .16 -.08| —.05 .15 
28 10 —. 32 —.07} —.06 29 
-10 —.06 | .12 -81 | .29 .08 
—.2 .05 —.04 02 .00 29 
.09 .19 —.10 —.07 24 —.17 
22 .07 -09 —.13 —.03 —.17 
.13 —.10 =. -01 —.02 05 
.16 —.05 —. 23 31 —.2 20 
.10 .10 .20 —.01 —.08 —.09 
ll — —.2 —.03 —.05 08 
i | 
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TaBLE 28.—Correlation coefficients between foreign pressures and United States precipitation, district 5 




































































Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DJF 

1 2 3 1 2 3 1 2 3 1 2 3 
nie dihetneidinsniiepenindindidentntind ae See —0.14 0.05 0. 05 —0.07 —0. 33 —0.01 0. 06 0. 36 0. 20 0. 25 0.19 0. 16 
FE dtincscensdnblizessevciidinpreasededinion .09 —.05 -00 -14 14 -14 —.06 . 04 —.14 . 20 —.07 -21 
, 1 ne > ae See 01 15 —.19 —.07 —.06 —.12 -05 16 .28 —.04 21 .19 
i icncduticncnesniebiinenacciuliimgs . 04 —.16 17 —. 35 —.18 —.14 —.15 «ae 2 .25 .22 .40 
Bio ocbttnswecenasitieavnsceseddpaniecsasitinnes -07 —.02 —.10 .18 —.08 08 —.34 —.30 —.36 —.30 —.35 —. 28 
Ph Brecrnaniindibanniecandibeursamdedinumas .21 —.13 .19 .B —.25 —.29 .02 2 —.27 .02 115 . 03 
iccthtthetreevdeédamacnnatediibéunnendutinei .18 17 27 —.23 —.04 15 -22 on -42 .30 -16 . 34 
Ap iinecweciwiidananecesndidedivnhe«neiiinwien 05 —.04 - 05 —.13 - 00 —.19 —.38 —.17 .27 —.07 .14 O01 
RE SP > SS See -.11 —.27 —. 08 15 —.04 15 —.05 —.10 —.09 .13 .07 .29 
EE inciidecrncdssthsncnsnttibpesdandathanan 22 —.01 12 —. 08 —.24 -34 -10 - 30 24 -22 -23 -17 
i thginieconedibensenpedhditumtebamiaddbinne - 08 14 —.14 —.10 .07 37 —.01 - 26 —.11 -13 . 26 . 39 
Pt hisbchboardonanhininderesteninniiesihienws —.02 —.18 —.16 —.13 —. 08 —.32 —. 26 . 04 —.14 —.45 —.10 —.21 
ed Biss pecksdibipecieesecbensdecdeiieres —.05 —.20 —.20 . 06 —.03 . 06 —.43 .22 .07 —.07 .02 . 20 
iad abigacniupiiinescansspaibimarendeltiieean -02 -10 .09 —.13 —.05 - 04 -19 .41 . 36 - 32 . 06 -22 
SS See: See = eee —.24 —.12 —.06 —.30 -13 -14 -10 —.11 —.07 -29 —.12 —.32 
RRR ES eS Oe -.11 —.12 —.19 - 03 .19 -01 —.22 —. 24 -16 —.02 —.12 —. 58 
lic cnsn:nic sienna: -6:cn toe caealaliventiiem dish digr deena —.04 .00 14 —.30 —.01 .04 -19 -02 .19 -27 .O8 —.09 
ke sidogmmesvasiibiers¢edpdiibeens<ncie iiiiaamn —.21 —.05 —.04 —.38 —.25 —.08 .04 —.02 —.05 46 34 38 
Sirens <2cue ddnane ovctedtinecseoedpbpneds —.22 —.12 —.26 —.07 —.03 —.09 —.24 —-.11 —.10 .25 .16 19 
Sictldibecnscadpdineacvesséubburecrcastinen« . 24 .07 —.18 12 -18 - 06 05 -02 -14 —.09 —.13 —.03 
aA pintan pnctrdeitinsnonwdiy dlivgigtaiseiinaalinged —.12 —.10 —.01 01 ‘ —.34 —.25 . 08 —. 26 —. 34 —. 2 ll 
Irkutsk....-.- Store —.09 —.06 12 -12 —.04 -23 30 —.30 —.22 —.14 —.12 —.10 
Ivigtut.......- en . . 03 24 —. 04 15 —. 26 34 16 . 83 —.30 —.22 —.27 —.10 
itinediboosnade Gditiémesodelciesssdvrianed —.18 .00 —.20 —.01 —.15 - 06 —.18 . 24 - 26 00 13 —.02 
—.37 —.20 ll 05 -17 - 06 —.21 -.17 —. 26 —.24 -04 —. 48 
—.03 13 —. 23 —.14 —.16 16 —.09 -23 . 30 -16 22 24 
—. 26 —.03 —.10 —.01 —. 06 —.28 —.15 .00 —.17 18 -16 .19 
ome 14 -22 —.23 -00 -10 09 -20 -33 -13 - 22 28 
—.22 —.27 —. 08 —.01 -14 —.24 —.38 —.47 —. 24 —.15 10 —.03 
-12 -18 32 —.02 -03 -.11 21 21 -2 —.12 25 . 24 
04 me - 25 —.02 a7 - 46 -17 —.35 —.04 —. 26 —.2a —.2 
.09 07 -10 —.07 -02 —.06 —.36 —.05 -.4 —.01 .18 .14 
—.20 -.17 ll 02 .13 - 06 —.13 . 58 —. 26 —.12 -14 .19 
15 . 05 . 03 —.04 01 ell —.23 2B —.27 39 24 —. 06 
—.04 —.10 —.02 —.03 —.12 -03 —.03 -ll -08 -ll —.01 —. 06 
—.18 03 -O1 —.24 01 .24 —.07 —.33 -10 27 —.09 —.27 
-10 —.21 —.16 —.09 —.10 - 06 ll —.04 —.20 —.37 —.24 —.05 
Perth . 08 -21 35 -.)1 ll -00 -29 .22 24 —.01 05 —.06 
TE SEE TS FS SP —.21 —.24 -17 .09 —.13 —.45 —.12 —.13 —.02 -ll 27 . 02 
‘ort-au- itibcecapibmnrcendedibewrccnitedtnpel —.06 —.22 —.15 —.24 .02 -.11 —.29 —.19 -.11 -O1 01 —.05 
tikes ciettbiinnnidkedlipensewstedilenns -01 —.06 -19 ll -09 15 . 30 . 34 - 51 -42 -29 34 
6 nsc diilliiecbetadeaidimaneowunhiiensts .14 —.22 —.22 —.18 —.16 ° -20 —.09 —.08 -05 24 -07 
ideas dctlingesinoghsikevaneetheasens .07 —. 06 —.08 —.14 - 03 —.01 -02 . 04 .18 15 -31 . 39 
DE ittibvtocescsthihdencenechdbbwinescaegiinese —.03 20 28 —.18 —.13 —. 24 - 20 oe . 33 00 . 39 .25 
pS EEE ES RE Sa .02 —.02 —-.10 —.22 —.1l -.11 —.39 .14 —.19 04 24 —.13 
gies ccrtbahenensgebiiprncenesiawed -12 - 06 . 04 —.99 oS 13 - 26 - 20 —.14 13 -22 01 
ities incident nade odinedi pininecased abuses -.17 —.05 —.09 ll —.01 13 —.08 . 03 —.07 07 —.01 .00 
Santiago -....--. puliéecoccveghihese .18 «i? 19 06 -ll —.06 —.27 . 03 —.15 —.18 —.14 —. 26 
nin ss Bi ddoweserdihesdeondedlinnas . 04 —.06 —.08 00 ll 25 —.08 —.32 -10 —.35 -ad .50 
I  euiiv cha naccnnsediibee-stcunduiaces —.12 —.10 —.13 13 —.11 26 -.31 18 . 00 —.09 —.02 . 02 
0 EES SR. Shae Bay -16 -22 —.05 -07 —.04 30 -19 —.03 —.17 —.20 —.05 —.10 
SE thE ninens teddnioenents Gubhainikiatenigiieiind . 03 -16 15 —.09 —.04 14 . 08 -19 44 —.97 —-.11 . 03 
SE Ree FS FSR -.19 —.10 —.10 —.21 -ll 32 -13 -10 —. 24 —.07 -01 -16 
teen icddniiemtnnntdeithewniveadetiinns sa - 03 —.22 —.08 —.18 ll —.07 . 04 —.10 —.32 - 06 . 08 .13 
SS Sa eS er: ee - 05 .18 ~05 24 -.11 20 . 20 -M —.17 —.20 —.15 —.14 
GE indinawicghieventioindipiansacauaibedd . 04 —.20 -.11 .07 —.06 —.01 -23 —.07 —.21 —.25 -04 -02 
a dE ovacwndediiieiaenechdéemsteackinsian .03 —.19 . 26 17 —.21 —.03 -00 - 06 -00 2 .07 —.02 
ih Binieccccdutghvmiseniniinpinesccteass —.02 —.22 05 04 . 24 16 —.01 08 07 —.04 .02 22 
ES EE I —.01 - 04 —.08 a2 —.24 15 - 26 10 .07 —.16 -18 —.19 
NG EEE ininnécicdicnsssedtindcinasowtntt ohne —.%4 —.03 00 —.25 —.08 02 17 .18 —.02 32 —. 04 . 02 
EE ednccabinccescschdibandnandesadens .07 -22 -02 13 . 00 39 19 —.43 . 08 -10 . 00 —.04 
i riiciccntinabesnsupidndnéasciaibnene ll -12 —.01 22 —.04 17 . 26 —.16 —.15 14 —.05 —.05 
PE itedinitvesedcntouwavecsiddnnesccaseed —.02 —.01 24 —.16 —.24 —.01 —.07 -12 34 —.10 -13 ll 
EE chiciciderivediabisdiuninaeneeainndaed . 06 —.15 04 —.08 —.19 13 -00 —.37 —.22 - 06 —.18 -10 
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TaBLE 29.—Correlation coefficients between foreign pressures and United States precipitation, district 6 











Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA DJF SON JIA MAM JIA 
1 2 2 3 1 1 
ie nett diecast tsciadiddtidainindaba 0.16 0. 32 —0. 06 —0. 21 0.30 0. 05 0.07 0.08 
BS ELFEN DS. PEED) —.30 —.04 —.19 . 04 -13 .02 .00 -32 
PO EE ee a SSS . 58 —.20 24 -16 -05 . 08 . 08 -25 
Six: cncipdthbincnnctbitbhconssaslinmeds .30 35 24 37 .40 —.05 —.01 .10 
Pp ee ee eS ee —.30 —-.4 —.26 —.21 —.13 05 . 08 —. 26 
pS SERS TE Se | —.18 —.4 —.01 —.10 —.16 .19 —.13 —.18 
i “ws SS A Cm YR 39 -40 -17 .18 -17 .07 24 - 36 
RE ES BY -01 —.19 06 . 03 -29 —.2 —.22 12 
Se ES SE SS 5 RH -.17 23 —.16 reel .35 —.18 -. . 03 -22 
[EEC SERS |S -18 - 38 . 08 - 28 -28 -10 . 38 2 
SY ET ES SS. | Se -O1 .07 21 -29 .10 -12 —.03 06 
RE = —.31 —.55 —.40 —.08 . 26 .01 —-.10 —.39 
| te es ST Ses . a .07 -10 .16 . 08 - 26 —.29 “ —. 26 
0 GR eS TSE SS ERE .39 .39 .19 .24 - 20 —.04 ‘ .32 
pS SER SARS RED. OP -1l -25 —.06 31 -20 —.19 22 —.02 
pS SS Re +) RA —.38 -07 —.22 —.06 —.04 - 05 .05 
 iinccmendivencesoiédinsinencepdabbten —.04 —.06 41 -32 -15 .02 —.10 
inn cnnctdtbiinnwnaialcetiinanubdbccee -13 . 24 .14 -16 . 20 —. 06 .37 
| SESE » RET 1s PRE SE. ERE 15 16 17 -21 -21 . 08 -17 
 itbninnercadiitansedbolseuseuucsdanes —.08 —.14 . 34 —.10 -03 - 05 —.05 
Se a eT EP —.16 —.50 -. 08 ot -.17 —.01 —.54 
ih obcthictecocratiniilicnsediclinutivsechdieeaue ll -3 -. 06 -24 —.02 . 08 —. 08 
0 EE SS Se PSSST: Cae —.30 . 08 ~ —.03 —.20 —.13 —.4l —.06 
SAEED ES FER EOE W - Rs - 08 —.29 -. —.37 —.09 —.20 -27 . 06 
in niekidess<scabsnksRiccupebnckisecsmeeadon -12 .18 .40 -40 —.45 —.13 
WEE -: SEES * SUGSEEE LE eee |) eS 23 15 —.22 —.12 01 .04 .08 
SE ES SES OES 2 ND 09 25 08 . 06 -13 —.03 -07 
“SS Es Ss ee eS a eee .39 23 04 - 24 —.03 15 ola 
NE LS ee Fee —.38 —.40 ol —.07 —.04 .04 —.07 
A EER ES SS BE Ee, .32 —.41 26 14 —.43 . 06 —.18 
ES RGD SE hE, EI —.24 —.10 —.35 .02 —.09 —.03 .12 
SEE EN 5 PS —. 26 —.04 .19 22 21 —.18 —.09 
PF SES ee a ee . 00 —.45 ll —.12 —-.14 —.07 —.46 
ps SR ¢ renee Ss ee —. 26 —.30 —.18 —.03 —.16 . 00 —.22 
po SESE 2 PRES SS .00 . 08 .00 .01 . 06 .13 . 06 
RE AT oo RE Se ES Se NS —.29 -10 —.32 .00 15 .13 . 26 
ERE RS aS a ae —.09 —.06 .16 .02 —.22 a —.14 
"FE -) SRE ees . 26 -27 -18 -23 . 02 04 —.02 
pT CORRE SEE: NRE D5 —.02 —.10 —. 26 27 —. 06 . 06 -12 
EE cvinuincnssecencasebidemumanndiind . 05 . 05 . 08 -20 27 -.11 - 05 
8 RRS TSE S, . TET . 45 - 56 .2 ll -22 .18 44 
po EE a -12 15 2 —.04 -12 .16 -21 
CES SSF AES 31 13 .12 .13 .03 —.06 —.04 
pS RE OE 6 es .42 —.31 —.04 . 32 . 03 .13 .17 
I occnsctibntsensepenietheunespeative —.03 —.30 —.52 —.23 —.22 . 03 _ —.33 
is IIIS Sinicnccedubbcbbucaubehbipeteaccssenbbnee 14 -17 24 .29 .33 —. 06 -. -12 
lk! WR inc no vadictnewonsabiaseannaubeae -12 .18 . 06 —. 06 15 -21 -ll 
RE a a ERE ROOST -19 —. 2 —.06 —.02 . 02 —.08 = —.33 
South Orkneys. ..........--.-- a, | ee Sree -ll -15 . 46 .01 . 04 -24 é . 05 
eR Se Fe .02 -.17 —.15 —.20 24 —.09 _ . 06 —-.12 
ER ee eee -.11 —.02 -17 .09 -00 -05 - | —.11 
SS ees” ee ics irintal —.09 -17 —.12 -16 —.02 -14 a" -22 13 
, ERR RCS eS SY SRE .00 —.15 —.21 13 04 —.06 . —.30 —. 25 
ccd Rinimniniaipetieeavan degen saeiiee .02 .07 .12 —.16 —.02 .05 . 29 —.21 
a aE ae —.2 .08 —.17 —.10 —.06 .03 - 26 .40 —.17 
We FR Birncccccnsbcucsccupibbdatenséheell ha -10 —.30 . 26 02 —.06 - 25 . 06 —.27 . 04 
PD ied chtthnnssinlboncenccecbbaiassccaliiaendl -12 —.02 —.10 15 2 .07 —-.-u .12 -4l 
ES RR Se ee Te .03 -4 -.13 —.03 -17 -.11 —.36 .02 .i4 
pS Fe —.53 .18 —.06 —.06 .08 -2 - 26 —.03 -.11 
WN Hii oinccddbccncccchebiastedccssbbekas —-.1l —.04 24 -25 -03 -M4 . 04 —.30 —.03 
cbt wnncceculidensécienncbiaaee acelin —-.2 03 .08 —.02 —.04 15 .01 .07 -01 
FRE he mnnccubcibvcnndecmapbetecncesidibiions . 08 -27 -22 -20 -23 .18 —.05 —.32 20 
oii .cnnthRemiminisyEiaeesonetalibeadiel .07 .29 .13 25 .38 —.07 15 04 -12 
yc ER SEE RI Ee EE —.10 —.06 .09 -09 —.35 —.06 —.%4 .07 —-.19 






















































































TaBiye 30.—Correlation coefficients between foreign pressures and United States precipitation, district 7 
Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DIF SON JIA MAM DJF SON JIA MAM DJF 
1 2 3 1 2 3 1 2 3 1 2 3 
«cn didibtaacactiine voosennsbtbccecanataes 0.00 —0. 21 —0.30 0.11 0.13 0. 25 0.11 0. 30 —0. 05 0.44 0.25 0. 06 
ui aendshinns centbehpecsscodudabadds . 00 ° —.12 -00 14 . 09 —.04 -14 —.17 -19 -ll -17 
I n cunudndineeensoerdinavesscdnadaiwnd —. 06 40 —.26 15 . 30 —.38 —.07 .05 -13 —.02 - 08 15 
EEE RES ONS, SPS -17 —.14 -O1 —.08 .00 —.02 —.19 -23 —.06 43 17 29 
Si nseindnatibanenetbesseovegpdanwoncesandtintees 43 . 38 .33 —.19 —.20 —.13 —.29 —.03 —.35 —.24 —.3l —.32 
| RC aR a REE TON 21 .13 .22 —.13 —.18 —.26 —.01 —.08 —.03 .18 .09 —.07 
DT diol inengmandienoadsetipeineennendninmanae -01 —.02 —.28 21 35 44 - 20 -10 -13 .35 «ll -20 
0 Eee a. ee . 06 -02 14 —-.16 -O1 —.21 —.10 -00 —.04 . 04 -23 -32 
Ee EE OS 5 SE Se Se .07 - 00 —.19 —.02 -17 -3l - 05 - 06 —. 26 -29 07 -30 
SS ee Ce - eae See .12 —.10 —.13 17 .00 -08 —.02 —.21 —.07 .30 30 —.05 
si aiccccdcbikwowcceshbdlatieocccenbiesees -05 -.11 —.08 .i4 -25 415 —.02 —.12 . 00 19 -24 -38 
RS 2 PE RS | eS © SN . 38 —. 26 24 —.05 —.18 -.11 —.38 —.11 —.03 —.22 —.43 —-.B 
BE cldlingteorsqulined= ancetedindtnvccasbbornns —-.14 —.04 -.11 31 —.03 —.05 -.17 —.23 .20 il -19 13 
RS ERE RE SS  . Sees -05 —. 9 —.21 .20 15 . 30 —.04 -12 14 .43 -22 20 
il. «iuccndshnestucoubmaunenenensiantawsee —.07 —.20 .O1 —.10 -1l —.05 .14 —.07 .05 ell —.25 -05 
SE EN x ocanandbvcceceesbddooocccenedbostee 44 17 .38 25 .18 —.12 —.13 04 . 38 —.04 —.33 -05 
SDE ddboccccaveséasioccesedsstens onieowwin - 00 —.02 -40 —.23 —.03 —.31 ell —.02 —.20 . 30 - 08 -04 
PINS, Dic cdsencstainccecndheeiinasiebasiine —.05 -.17 —.31 —.23 —.31 -.17 —.01 —.04 —.05 .43 -22 -ll 
PN icctccctcecsecsccectedbnencescaqyeeunces - 33 +25 - 08 —.10 —.12 —.06 -02 .07 .05 27 -18 - 28 
Ml .pkuidsctvucvcestesdoccoerdbbdtevectsibenees —.07 -14 —.10 -O1 —.06 .00 —.03 —.14 .37 —.16 - 09 —.07 
ONS NEE Sees ) eee | -21 -23 -.11 -.11 .07 —.39 —.23 .02 —.05 —.15 —.16 .18 
i «hiding tcaspeedbindCeiase)- dnkabonsweSdinbinnn 15 —.10 02 —.02 —.03 -21 . 08 —.22 —.29 —.10 -.17 —.03 
cctdissdbaqoestbed«sscedbobtemevoctsiipere 04 17 -21 .30 —.33 —.04 -.14 -01 —.26 —.29 —.14 —.27 
ll iicmbessdicerschbbuecconseediveteusaitedtes -.31 07 —.15 . 08 . 08 —.04 . 03 -22 —.19 .10 -16 .03 
BE. cahddncdvecesbdinshvocanacsertsconqpdepenee —.36 - 08 33 24 82 —.23 —.19 —.05 —.24 -.17 —.08 -20 
EE TS S OSS Ee es Ser -.01 04 —.04 —.06 -12 28 —.14 15 .02 .14 -28 -13 
chilis: conctubannsscesndddobeTboocepembnebe —.07 - 03 —.16 —.08 —.04 —.21 ll -25 —.16 .35 -22 .39 
EE eS Cae ot Ae —.02 .00 —.34 - 08 - 36 . 30 .07 —.01 -15 ell - 06 —.04 
EE BS . copwewedbcteoeranwensvecscestbbakee .17 45 . 65 —.16 -02 —.10 —.16 —.30 —.12 —.09 -21 .00 
I ntl nc inn alsin pada bubadas+sadgdibinince -04 .09 —.29 .24 . 33 —.12 .18 —.01 -23 —.25 07 .09 
IN Mt 2:2... ccnduenesqucinebeetoenssaebetne -17 —. 08 —.16 —.06 -O1 . 06 -22 —.44 -13 -25 —.02 —.13 
I Es .covccasensi AERO DEE oe REE fs SRO 14 -25 -33 —.23 -05 —. 04 . 04 -19 . 04 .12 29 . 28 
CS RRS ER FOOLY Ss. -20 - 52 —.23 -12 —.20 -16 . 05 .32 —.01 —.71 10 14 
EIR EL A EEE Ae 8 EOE - 25 24 27 . 26 —.03 —. 2 —. 32 -ll —.15 —.06 —.28 .08 
SE Hn ccckeboreccuneedetocssesepeeecess -29 -14 ll —.04 -17 —.05 -13 .3l .01 .13 —.40 —. 01 
Si ihnstachdalbbesdacsrabubecsecoethanec®ne . 53 - 03 . 06 —.06 - 04 . 08 .07 —. 23 .19 -32 —.19 .05 
FE Se SF ree & «| See 12 —-.15 —.08 -12 —.32 . 03 - 00 —.08 —.36 —.14 —. 28 .05 
St RT SS rE tS SRE > | —. 08 . 06 . 03 . 07 14 . 28 —.03 —.06 .10 am 00 4 
ON RES RR. EN Bs ES —.10 -ll -O1 -13 —.03 —.27 il -16 —.07 .15 .09 .23 
Port-au-Prince .........-- RAS | eS ee -40 -17 14 —.30 —.06 —.25 —.09 —.09 a 17 14 .14 
ET Ae cdab tile cccqpovceiioncoconeiimbense -05 —.05 —.23 -20 35 - 25 -19 -17 .24 -41 -08 . 26 
EN RSS SS ae -21 07 —.06 —.24 —.10 14 —.37 .07 . 06 .18 —.14 .28 
i cmpehdiddstessdtebbcecceotheietine -00 -. 11 —.14 —.07 mi .14 - 03 -ll -20 .25 31 17 
SS IIE S SEES. CER SES SAE -01 -47 —.28 -23 — —.35 .19 —.02 -14 —.04 -25 .08 
TD ncncchulintciecodniabtibacseetbbiiine -22 -05 —.04 —.08 —.12 —.14 —. 26 —.01 —.13 —.01 -07 ~—.26 
IES FRIIS a RRR Sh EPR -00 16 —.36 -16 -07 . 08 -44 ll —.07 —.04 .32 -12 
RO SSRRSSESEE SE 1 SESE Ss ERS S SSS -04 —.10 —.12 -.11 . 06 .14 —.05 -17 —.14 —.01 —.01 .13 
ic onakidecsarcestetbetneeesbetesion -40 -27 -38 -.11 . 00 —. 26 —.04 -10 . 06 —.04 —.02 —.07 
REE SE ES eS | ee . 68 .33 ~24 —.09 .04 . 06 —.23 -12 —.17 —.07 —.23 34 
Southwest Fuint...........c<c<« SS een 8 ae +17 . 06 -12 -22 -.11 .O1 —. 14 -20 —.40 —.10 —. 26 22 
EE abbtdccnesestescwddatbeeerceshtbnadics -O1 .29 -00 -09 —.20 . 06 08 —.08 .10 —.31 14 —.27 
D> Llib inndacchdibeessodatdbbeonnemnapnein 07 -10 —.12 - 06 . 06 -17 . 00 - 06 -27 —. 06 —.19 —.14 
Teenkens . .......0c0<0<- {eRe ES eS AS il —.25 —.33 —.07 -.11 -20 - 03 -10 —.43 —.19 -05 —.09 
ot MNls os cccckub es cuéeseosebbancestebabante .00 —.25 —.40 —.06 . 03 -05 -12 —.12 - 05 —.06 -14 -15 
SS RE Rs ORE Seay .18 .18 .18 .19 —.37 02 —.07 -02 | —.08 —.18 —.10 —.2 
has cancidbdtavectiincbanceontdestiene 05 17 —.08 -18 —.14 —.01 -01 —. 26 | —.14 —.31 | —.04 -ll 
DL ddlidonnnnsiidhtsocsnddibndeahedektrnenis -09 -10 .08 ell .00 04 13 -O1 -13 ~35 | —.04 -.1l1 
Vienna SSS ee ree: Sa 2 -10 —,22 . 02 —.05 .10 -80 .07 —.02 -O1 .10 —.03 -27 
SD i iccknad eked cootebet bat aennehiabadbbe -14 =. 11 06 —. 06 —.25 -22 —.16 —.04 .05 —.03 -.11 —. 2B 
TS EAS SE SAS Ss ea - 00 —.05 -20 —.05 —.01 —.18 -12 14 —.12 . 38 —.18 —. 03 
I tDndctcncclis abeeeeciusibdetsotetedteens 14 —.15 .18 .19 . 04 31 —.01 -.2 -02 . 04 —.12 -33 
EERE 2 NS SE SS -03 —.08 —.09 - 06 -06 05 .07 —-.19 —.09 .07 -. 11 -10 
EO NCEE FS RRS B+ arate 24 -09 —.10 —.04 -01 .18 —.05 .01 . 03 25 -17 —.06 
| EFS | SCORN RS: ARR Bde —.01 —.15 —.03 -, -12 . 08 -12 —.31 —.25 —.29 -12 ay 
t 
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TaBLE 31.—Correlation coefficients between foreign pressures and United States precipitation, district 8 



























































Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
8ON JIA MAM DJF SON JIA MAM DJF SON JIA MAM DJF 
1 2 3 2 3 1 2 3 1 2 3 
BO cco ricdbidnnccendtetesstiaddsisientindbes 0.07 0. 24 —0.06 0.27 0.48 0. 25 9.12 0.10 —0. 02 0.49 0.08 0.14 
BIS oc ccnnsedibssesentedt<ssccnsptianssé —.22 18 . 00 15 —.18 -05 -12 -10 —.il - 48 .02 . 06 
pS RRR Se) EET ere .40 .09 —.14 . 36 44 —.22 —.05 15 09 .07 .08 13 
pS EF SEI I 04 22 15 -27 -30 -32 —.20 -O1 —.28 35 .02 .42 
PO SS ESR IONS «5 SEE Pe —.33 —.44 —.12 —. 52 —.01 —.22 —.01 —.02 —.34 —.39 —.40 —.27 
BA Bi. ons cabddensewcedtbes<<ccopaduswee —.44 —.62 —-.17 .09 —.12 —.32 .09 .02 —.42 —.04 —.22 —.19 
I ctalibcusscschdheciacssasdihes<<osupaibaune .38 45 -17 46 . 57 34 —.04 .05 .17 .32 .20 .29 
I itihcccccockhdiingtiassabdlibeescccupiaiees . 00 .02 .20 —.06 —.04 -07 —.10 Ol —.08 —.01 .00 .10 
OS Ee tHe Pe SS Fee —.22 —.04 24 ll .03 -20 —.08 -00 —.25 -22 tT 04 
PE Ahn coccuccpdbeentundbuddessacen ae -27 .32 -20 .31 17 .05 .09 - 36 .10 4 .12 .07 
ES as | Ee See —.19 01 —.21 . 54 .30 —.03 24 .22 —.35 —-.11 —.02 .33 
EE ee —.42 —.05 .07 —.32 .13 —.26 .09 .07 . 06 —.32 —.34 —.04 
EE EE hE FE —.02 —.22 —.02 28 2 —.07 —.29 .05 .05 —.04 —.11 —.16 
sedcibeceneccetubocesnedbaedineecdeGianien 31 -28 01 34 45 .37 —.06 -19 . 06 .37 17 -18 
SSS 1° SE .18 .35 29 —.32 —.16 -.B . 08 —.34 —. 06 -20 . 05 .0 
Ee ay SS Es ae . 02 .00 12 —.12 —.26 -.11 .07 —.25 -19 —.04 —.18 —.04 
SCE $7 GRR SS SES Te —.10 .8 —.07 . 06 -08 —.26 21 —.19 —.19 01 —.13 .13 
dsbib easaccsshiainsss deena ines —.15 —.19 —.06 -12 08 .12 —.08 —.02 —.03 2B .29 27 
qevoccendiinampedeibessscdind aeons —.06 -.11 .29 .09 17 04 .i4 —.02 lu 06 .07 1 
nehullpqatensce-Glinensnisektiibecesroehtibnmed —.12 -20 —.03 10 —.22 .12 —.03 01 .16 —.13 04 —.02 
ebbeccceccediepesssedeaqescesdinenss —.16 —.38 —.13 2B —.22 —.35 .07 17 —.05 —.44 —.32 —.12 
sedubbeoosceapdipesuesdeibeechesdlibiaass —.03 -16 —.39 —.27 .04 .07 -09 —.08 —. 26 —.2 —.25 -13 
sibeidan ccnp thhpiatinnd> dtbanthinases - 06 -10 —.04 .03 -.17 —.21 .03 —.4 .07 —.22 —.09 . 08 
spmeediig<«20ceh Miapkacesdbabibeewsanttiaeed -10 —.2 —. 4 -21 .33 —.16 - 26 15 26 14 —.10 .10 
hibi-goevcccsbiaeienscelibtesmcaddapess —.03 17 -02 - 04 —.20 Ol —.08 —.22 06 —.18 —.30 2 
PEE EO aS 2 CRP SHE -17 31 —.02 -21 .20 .08 .10 .B .38 10 .12 18 
5 ERE PERRY > aT EIS Y ~ GER —.31 —.02 .09 .29 .10 HU —.09 -.01 —.33 .16 . 04 .08 
Seen ees | Sees Peas ~44 .38 —.02 .32 .48 .12 -02 .16 07 25 -15 -15 
~ FS as ea nee —.46 —.48 —-.20 —.35 —.29 —.10 —.03 —.16 —.36 —.32 —.16 .02 
we rt SESS PEE aE . 4 —.14 -16 .38 4 —.31 —.13 .04 .19 —.21 .18 08 
Loe ddencedfibecepenedeiigonscecedigilines —.02 .01 —.48 —.45 -16 —.26 —.16 .00 . 38 —.04 -.1 .09 
EERE Pe | Pee Be —.38 —.09 .08 -01 -.11 . 05 —.14 —.10 —.20 —. 4 —.09 —.08 
NY Be och dbsncnccedbdibencccedstdeabex —.12 —.32 -43 . 63 —.08 .07 —.33 .14 —.36 —. 50 —.08 4 
 nccccepipianmonndbdiibens SS Fare —.30 —. 25 -O1 —.10 . 08 —.49 —.29 41 —.09 —.38 —.39 .19 
BR ncn canéiinnecoscesdphiousescendine<< ei —.02 -02 05 21 .00 -05 .13 . 00 .02 —.12 -.2 
Bitch Recccccteiipieseasdietvescaibasn —.09 15 -O1 -.17 —.15 —.11 | 14 —.2B —.08 .33 —.02 04 
Ec onanaktitbenesstnhdikeireccsdiien: —. 26 -.11 —. 36 . 03 . 04 .03 .28 .00 —. 36 —.14 —, 39 .07 
at 0 RS See rey .32 24 -17 -29 .30 .4 -.14 .18 . 16 —.09 26 .14 
Ponta De eS eS SS ee —.36 —.07 -17 .18 .2B . 09 —.08 .13 —.27 —.12 04 01 
To conch digvasestcbdiibecccsnmpiiines —.06 . 02 - 08 —.15 -17 .13 —.12 —.09 . 05 .04 .03 —. 8 
EE HD anos cesticcnceseiebessecetetiines« -38 -27 18 .40 36 43 —.04 42 . 26 . 50 | —.16 -16 
 inasccoscdpsnantndls Bibeceercthitianne -04 -20 -12 .08 -10 16 —. 2B —.32 —.19 .22 —.26 .13 
OO EARLE LE EARLE Bey 4 .38 -ll .44 -25 .35 -12 —.10 - 06 —.01 .04 . 26 . 08 
REE taaeee=-- ona . .28 —.13 —.% 4 45 —. 21 —.06 15 .18 —.05 15 .07 
OE EE DEE CATTLE LED | —.24 —.37 -06 —.02 .08 -.17 —.09 .13 -15 —. 2% -10 .09 
RR a BK Cae ae —.14 . 46 —.04 -32 -16 .19 —.01 —.01 —.07 —.10 . 26 -12 
St, WH thncnconcederecentbadamibinhasdlinenes —.02 .25 14 .13 - 09 17 13 . 08 .00 21 -12 —.09 
BOREIED. Jntscaccese SRE SORTED Gee -17 —.38 —.02 —.% —.07 —.38 —.23 ll —.01 —. 51 —.32 —. 2B 
ERR SG EY SOE . 00 -17 -12 -i4 -ll -12 .02 . 03 —.12 22 -.11 .20 
Southwest Point..... dante ededibeebonstebbwese 05 —.2 .02 .07 —.04 -.11 -00 .12 —.06 —. 28 —.27 —. 03 
hl GE Li LOPLI Se ALLER Ae SAR -li .03 —.12 —.08 -.l1 -.13 —.08 —.07 .14 —.19 13 .08 
a PEER RRS: re Fee .16 -10 -19 04 -27 -20 18 4 —-.01 —.16 .10 . 02 
i Ricdinecccccchtih nine sediagbenndesandipads | .14 —.14 —.26 .12 —.08 -.12 .10 .13 —.10 —.12 -.1l1 —.02 
Dh <-dubboraniinbttisedonendhimidcendlinn<é .05 -.il .O1 .32 —.16 .07 —.09 —.10 .12 —. 09 -16 —-.01 
eR 5 che A a ie i "06 "06) —.15 ‘2; —18| —14 —07 06 18 =i = 00 
|) | SRR SO RSs 4 ee he > cae | —.04 .00 —.14 . 08 . 08 .16 .B —.10 —,09 -25 —.22 14 
, eg RRR EN 2 cal -00 —.07 .07 —.14 .18 22 —.08 —,01 .00 .39 .05 —.10 
AE > REE GE IR 2 EAE So —.01 —.04 .06 —.09 .02 -21 —.04 —.04 -00 . 36 .07 04 
it nnne-cchdiiodemaannaitiasdsasaniiaiund —.26 .09 -.23 —.12 —.12 —.06 —.06 i —.2B —.08 . 06 —.19 
EE bana washesckdthssnsantbdeibddbanes Bev hO. —.12 .0 —.19 .08 .20 -.23 05 —. 24 -.B -O1 —.08 —.13 
| TE SEES ES Se. aa .16 ll —.27 —.16 —.05 —.06 —.07 —.22 17 .12 —-.20 . 25 
EE ieocnnscncbateennanaades nldicdiieed | —.14 .30 —.39 —.01 —.4 —.02 -15 —.16 —.31 31 —. 4 lh 
iT . Ahcccutniodduinitanakiibebbabonsnabidpisesds ! —.09 .15 -15 .32 .19 .40 —.08 -15 4B . 25 —.07 7 
PEE iennsninthnapeeecsedeehhesesenebamnedan —.16 .04 —.40 ~.12 09 .02 .02 —.2 —.12 01 —. 08 19 
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TaBLE 32.—Correlation coefficients between foreign pressures and United States precipitation, district 9 


























Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DJF SON JIA MAM DIF SON JIA MAM DIF 
1 2 3 1 2 3 1 2 3 1 2 3 

Bs ccicdittidhaccadcitvenccctphdittceetenhalioas —0.03 —0.34 0.02 —0. 13 —0. 03 —0. 09 0. 16 0. 27 0. 24 0. 22 0. 16 0. 10 
i iietccccdchdvnminccthaaditecdeds Gihinadbed - 26 —.07 —. 03 06 25 14 —.01 .33 23 . 08 .07 12 
ES ee SR SS —.51 16 .13 —.23 —.09 -10 —. 06 —.06 . 06 34 “U —.02 
OS ES ESS Oe eee —. 37 —.03 - 03 -09 —.21 —. 13 —. 22 -10 —.05 -19 . 08 —.08 
| aE" idlicccusediadttnenedealatbis .28 -24 . 38 - 06 —.16 -.15 —.38 —. 13 —.17 . 08 —.02 - 03 
I ichindccvcccecheittcavetnedttbceranteeeans -23 .30 -28 =-.11 -O1 —. 06 —.01 15 .09 14 .04 —.03 
EE ER ES RAE ASR Ea —.46 —.37 - 08 —.12 —.08 - 04 . 04 . 08 . 00 . 04 —.01 - 08 
ESS: a ee —.12 25 —. 4 —.12 —. 06 —.13 ll .38 .02 —.18 .07 —.05 
EE SRE S.-i —.01 —.14 —. 36 —. 06 —.05 —-.15 07 .42 .18 -.11 . 36 .3l 
SSS TE SS FF. -SS —.42 —. 34 —.05 -00 18 off —.09 —.09 .07 . 16 .19 . 08 
dt d6cccnsscertinnwecesdubibenecsesuenes —.20 7 -00 —.28 —.25 -10 —.23 -02 ll . 04 -12 . 09 
0 ee See ee . 35 -0 -09 15 —.18 -.12 —.14 -O1 —.02 —.15 —.01 -05 
i cidtaticcnccatlled tenn sinidipiatinncertbtnmns —.09 . 06 -00 —.10 —.13 —. 2B . 08 . 20 41 —.02 .07 . 33 
Si chibhicintdessidttesiionmmidbaneienae pedestal —.65 —.52 . 08 —.05 —.16 —.05 01 —.02 —.05 . 00 peel - 05 
SE ES RE a IE © eS -.14 —.12 -.17 -12 -02 —.2i - 05 30 -.4 20 —. 08 —.25 
EE NS so ccactietdnoncapeieseensodelantiien 23 Hu —.33 29 . 54 -02 —.02 . 46 ll —. 25 -12 —.03 
Edmonton. ..-.- RS: SRE ES NES 4s EE —.12 —.22 —.02 —.18 —.24 —.10 -20 . 00 ll 24 .09 —.07 
a RE VS ee —.19 —. 56 —.18 -.17 —.21 —.12 —.15 —.04 .01 —.09 —-.13 -.ll 
EE EE SS ee —.15 —.25 —.31 —.13 —.15 —.27 - 00 07 . 08 —.10 —. 08 -15 
is ill « cincabed sd uaaaiiaeaietuniindadndcebued . 25 09 -05 —.05 . 08 - 16 . 03 —.30 .19 - 28 —.20 —.04 
0 RS eR SRE 2 PS - 16 44 4 —. 28 07 —.20 —.15 —.02 —. 24 -12 -17 -19 
Sb ciddinctancadsiiudbunsndndindlennsaimetin .19 -.14 -22 -14 .18 22 .03 —.8 —.02 . 08 .19 -15 
SET NS SS EE eas ee -17 —-.10 -10 .13 —. 08 -10 -.1l —. 45 —. 04 .02 —.05 —.12 
SER A EPR SSNS * PERE S|) —.20 04 x —.24 —. 08 .18 . 16 .14 04 -12 - 03 -12 
Si icdinidautenaccninndininnedabecsenudstmtins -.14 .00 —.03 . 26 .07 . 06 . 03 .13 -.17 —.03 -10 —.40 
SERS EE SRE S |) SEEGER PRS —. 23 —.18 —.10 —.07 .18 34 —.1 .00 .00 —.19 . 06 —.10 
I ti hecbinehustedkniidnbedanitaknendsaiedites —.02 —.27 —.25 —. 08 —.33 —. 03 .12 29 -07 —.07 12 - 05 
ES EEE SSG 1S. PES SS eS —.40 —.13 .07 -12 «2 —.04 —. 03 .02 —.01 24 .00 - 04 
SSR NS EOE -27 -19 -22 —. 04 . 06 —. 28 21 -10 —. 06 . 20 . 03 —.12 
i iiciclid:tamnacinedinidediudedtptmaunadidaliiiaens —.39 . 53 -17 —.09 —.03 ll - 04 —. 26 —.12 .18 —.01 .18 
SE. SE eS: eee -12 -10 ~27 -22 -01 . 35 07 -—.4u . 25 —.16 -21 . 36 
TT RS SES ER Se -10 —.10 —-.19 —.22 —.20 —. 26 -22 -27 li —.15 . 08 —.06 
EE SEES - ER aE SS .33 .24 —.61 —.12 —.10 - 03 . 20 —.14 . 00 04 . 02 —.16 
EE ERE A: EES | . 36 .29 -21 . 16 - 01 —.02 -.14 . 03 -10 —.02 —.18 -10 
2 ERE Se RRS) ER 2 + -.61 —.05 04 .14 —.09 —.10 —. 16 . 24 —.12 10 Peo —.05 
ttl Ain ciandadicnnedinancetuedamedsmmlines 43 .19 —.20 . 08 . 05 —-.14 —.15 .03 —. 26 —.12 16 —.17 
ES RR Se eR» NE -27 —.10 -21 . 02 —.01 15 -00 —.25 —.03 . 08 —. 06 —.02 
a EE eS aes RR ae ea —.32 —.19 . 06 —.18 —.4 -10 .00 —.1l —.14 —-.01 .09 -21 
ES EE eS 4 . 26 . 00 —.18 —.01 —. 16 —.09 .22 . 03 .27 .i4 -13 . 06 
GRE TSS Rims SERIE |< Me —.21 —.25 —.32 —.22 —.25 —.23 -20 . 26 .20 —.04 —.07 —.01 
RS RS" RTE AE RR —. 56 —.58 04 . 00 —.29 —.15 —.25 . 03 . 05 —.09 —.10 -15 
SS SS SE SS | PS Pe 15 . 06 -20 —.27 —.23 —-.17 —.30 —.06 -17 —. 08 —.09 . 04 
REED PRS AROSE SPL —.46 —.38 —.30 —.25 -15 —.10 -13 . 20 -21 —.01 - 05 . 26 
ES PES | SS Sa at SE —.44 .37 09 -.1l —.13 . 06 . 08 15 .14 26 —.04 —.01 
EE eS —.06 -07 09 . 02 —.19 —.18 —.10 —.01 -17 07 —.10 . 02 
OR, EE ie PE | Ae —.03 —.31 —.48 —.10 —.10 -17 . 16 12 | 05 —.01 —. 24 
2 ES STS PR Se Te —.15 —.45 —.13 -12 .20 31 —.02 | —. 04 12 —.13 .40 
 dhidrnccncpsinccssabypebbbenentemdaghicde 05 . 30 .13 —. 08 —. 16 —.10 -B - 16 . 02 04 —.13 —.04 
IN 000. c inneveeoubemebwnensebinnws 09 12 —.01 —.10 —.32 —.18 —.58 04 —. 34 —.2 —.05 34 
0 RE PS es —.04 -16 —.20 .24 -.14 .18 —.13 .19 —. 24 —.11 .09 —.22 
EE EER TEESE -01 —.06 -16 —.07 —.04 ll —.12 —.44 -10 —.02 —.22 —.07 
ESE SERIE ACR 69S aE > —.22 —.16 . 08 . 06 4 .22 —.15 .00 —; 23° —.02 —, 28 . 04 
PEs oceans dep bonsaeddebplabbbnabcnceds .19 . 05 -07 —.07 —.14 .30 -22 . 06 -.14 —. 06 . 00 ~—.06 
a dah honcncucddpcnanseatdbbisescedstubioens —.06 —.04 -. -.17 -20 ~.14 .12 . 08 —.16 . 03 -14 —.07 
0 CSR ES Pa S| ES -ll —.15 -I .14 -.14 —.04 —. 05 —.40 —.15 -12 -.12 . 08 
Rh cosccopaibhetctedbeebaessonnlebbacs -.08 -14 -14 —.05 -12 -ll .03 —.19 -l 19 - 08 . 00 
_ i I PY | PSE -10 .02 oun —.04 . 04 —.06 ~. 25 .07 -27 —.04 . 00 —. 4 
| et ERE RS? eS RSME O° 06 —.13 —.22 —.01 04 —.04 -.l1 -42 . 02 —.45 -12 -00 
EE LE EES: - 26 ll - —.06 —. 06 -16 —.26 —.15 —, 22 08 —-.14 -.17 
RS i EES SRR SE. 5 —.03 —.24 e —.20 —.16 —.03 —.04 ll —.14 - 20 —.14 —.13 
, EE Se er Se -27 —.04 -19 . 28 —.05 . 2 —. 26 —. 26 —.03 . 08 -40 .12 
aE ST SS IS EE Tae . 02 —.18 -16 —.02 —. 06 —.01 —. 08 —.43 -23 . 08 . 20 -10 
EE ES: SEAT <2 ae —.06 —.29 -.11 —.02 -01 —.09 —.17 -16 -18 - 26 19 —. 06 
pe EPR 18 ES el -09 23 —.16 .23 —.01 25 —.01 . 00 18 -20 2 
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TaBLE 33.—Correlation coefficients between foreign pressures and United States precipitation, district 10 





























Winter precipitation Spring precipitation Summer precipitation Fall precipitation 
SON JIA MAM DIF SON JIA MAM DIF SON JIA MAM DIF 

1 2 3 1 2 3 1 2 3 1 2 3 
ee OT ee ee ee Se —0. 05 —0. 04 0.13 0.00 0.12 0.11 —0.10 0.12 —0.31 0.27 0.13 0. 25 
SS EE EF © RR tee 4 15 . 08 . 06 —. 08 —.16 . 06 . 06 .24 .07 -22 —.03 4 
EE enc wncntbuseodecdhdbeuwasatecthis 01 .07 .04 . 38 . 38 —.06 —.12 —.22 —.2 .22 ll 17 
rs cnduthinescsaspbthinitescntadlaanen —.14 —.06 .13 .07 .13 .10 —.08 . 05 —.03 . 26 .19 . 32 
le Lt TRE RS SEER tle . 03 .18 —.07 —.45 —.19 —.15 . 08 47 .23 —.31 —.30 —.07 
hn oc nancebinosessepenou~sedetnmped 02 -12 . 28 . 04 —.12 —. 33 -00 . 03 .09 —.1l .12 . 04 
EE hid nencnentttinasensatpdinesesacededtnmndi —.02 . 09 .24 . 33 .43 . 40 —.20 —.25 —.38 . 30 .22 .19 
i on. nndiiuitinssschuibeuncendeanenes —.13 . 08 .16 —.08 —.02 .02 . 30 01 .10 ~.08 .18 . 08 
<a SS aA aas Cages 6: © eee —.18 —.07 . 05 .13 .00 .13 - 16 13 . 06 . 06 .10 16 
SE SERRE TS SEIS TF eae . 04 .02 .19 .27 31 . 03 —.29 —.29 —.29 . 28 .27 01 
CL AS RS TF RRRRE RT cy + opie —.02 .00 —.02 35 . 08 —.05 .13 —.13 -.11 om . 03 .04 
Si iichdtine.-.0<sbbhcheccatipdibwuenpsdanaaied . 00 —.22 —.15 —.42 —.12 —.38 . 08 .00 .16 —.34 —.11 —.18 
ie RSS EE 1ST RE -. BEARD —.32 —.22 —. 36 31 . 04 ll . 08 —.08 .02 . 03 —.29 —.08 
I ee FT Se et es —. 08 —.03 . 00 . 33 28 .33 . 36 —.18 -.14 . 33 . 24 15 
ee ae EE RR LAAT. —.16 —.23 —.09 —.10 15 -ll . 03 —.20 —.19 31 .18 .02 
CT RR PTR TREE SLES .35 .43 —.13 —.20 —.18 —.20 . 38 —.16 24 —.10 —.09 —.32 
lh ctnonccsdiecedcasdedibacas ooapaadie —.21 —.13 25 .14 .16 —.01 .10 —.06 —.02 24 —.02 .32 
Sa I silc:inists ib alalativasioscapel aiid —. 26 01 . 05 15 .10 . 06 01 .07 15 . 46 .35 .40 
. 05 .10 —.@ .B 13 . 06 .22 27 4 -12 —.03 .10 
52 01 —.13 01 —.13 .05 —.14 —.10 31 —.04 05 —.17 
—.04 . 04 .03 —.05 —.22 —.27 —.23 ae 02 —.30 —.04 me! 
06 —.28 . 06 -.11 .00 —.04 —.01 05 -.14 —.08 —.21 8 
04 —.13 ~.01 —.37 —.25 —.04 —.31 —.21 -.11 —.02 —. 38 . 20 
—.24 —.06 -21 —.04 .04 -.l1 —.18 . 03 —.40 .02 —.20 01 
—.44 -.11 07 —.02 44 .04 46 —.45 —.37 —. 06 —.32 —.18 
—.21 17 —.28 18 .29 —. 26 —.02 .07 —. 28 -20 —-.10 13 
—.37 —.10 15 15 —.09 05 27 1B .09 -17 - 26 31 
.04 03 .13 .14 .49 .20 —.16 —-.19 —.37 . 26 ll .18 
. 03 02 .07 -.34 —.44 —.31 31 . 33 31 —.28 .05 —.17 
—.05 .24 .20 .40 51 —.33 —.24 —. 26 —.22 —.22 .13 04 
} . 03 —.09 . 08 —.04 -12 .00 —.15 —.07 . 08 .12 .00 —.16 
OS SL eS ee .14 15 .12 . 00 04 .07 45 .33 . 08 —.10 2B .27 
Midway Islands. ..............--- SRS BS —.30 —.13 .16 . 06 —.06 01 .28 . 06 . 36 —.24 .02 -M4 
EE csi dkien wenecde domeeunnndededdon —.10 —.04 .12 —.07 -. —.24 —.04 . 06 .02 —.18 —.31 4 
Moose Factory ------ a 5. a Ee .14 .19 .22 15 .20 —. 0 -ll .14 —.01 —.22 —.22 .16 
SG Ge aT aS 4". NS BS és .08 . 28 —.07 -.17 —.18 01 -12 —.28 —.02 .10 —.13 —.04 
EDS lac cenodethbdtecesshdaeetvedededdueaen 15 —.49 . 04 .07 —.15 —.13 —.01 —.28 . 06 -.4 —.24 —. 03 
ae SSR aE (a “1 ENR SS ee —.02 —.02 .18 .19 .32 .33 .07 —.22 -.17 15 .20 .19 
Ponta Delgada.............-.---- i‘ ee ee —.21 . 08 40 -.11 .12 —.08 - 26 —.09 —.09 ll 25 .10 
ee SE SSS SS Sa .00 -12 —.07 —.03 26 -O1 . 32 -li 33 15 . 03 -13 
REE TE ES EE See —-.14 . 06 —.12 .43 41 45 -.11 —.08 —-.17 42 .18 .15 
ON RE EEG BN FS ee .12 —.08 31 .13 -.12 . 06 —.12 -21 —.10 —.12 —.02 . 36 
Quixeramobin__.....--.-- SRS) AS Se: —.15 - 03 -.17 . 24 31 -27 —.08 -07 —.12 1 - 26 - 20 
8 SESSA SR ee eS! —.15 .20 21 .25 .42 -.ll —.02 —.18 —.33 09 . 26 .00 
OE EEE See 2) ee —.25 . 24 -18 —.03 —.27 —.11 -16 28 —.29 —.03 . 09 —.02 
St. Helena_-_.-- TOUR SESE, Kae ee —.06 .00 . 05 .19 .32 .16 10 —.08 .i4 10 -17 .02 
LE aE” FE ES. PORE ERE —.09 . 00 —.01 —.07 01 .i4 —.04 . 20 .09 -29 . 08 4 
Santiago. .........-. A ., PRRRERE: & OPT Es 26 . 00 . 06 . 00 . 08 —.14 15 . 08 —.04 —-.13 —.10 -.13 
0 SE Set Oe Oa eee -ll 17 —.08 28 .10 —.01 .20 04 01 —.10 15 13 
Southwest Point._-_.. PS ae | a . 00 . 00 —.02 . 00 —.24 .07 4 —.09 .02 —.14 —.03 01 
Stykkisholm .16 .09 -.17 —.03 —.0 .i4 —.35 .01 —.08 —.8 —.16 .1 
ET... doteccececehdibbissscetactbdcocenehebead .16 —.05 .29 —.08 ll . 26 —.16 . 04 —. 06 . 08 .09 —.01 
LS, Si censcteksinboesendecehdennecchdmbees -.1l —.12 —.02 —.16 —.10 —.06 —.08 .09 .12 01 —.26 lu 
ID. clatiicocwevendes —.08 —.29 —.12 —.03 -.11 23 .00 . 06 .20 —.05 .2 .02 
, eS .32 .08 .04 —.01 —.20 . 03 —.31 —.05 —.06 —.01 —.29 . 04 
Ust Zylma -17 —.23 —.04 34 —.25 .00 —.02 —.34 .16 .20 . 08 —. 08 
I dott Socnncatdibicinenablbtdaceswananens . 26 .02 15 —.12 16 : .33 15 —.29 17 —.05 01 
Vienna.......... ws 2 sai édhbbink betwen ema —.02 —.14 . 02 .00 —.02 .16 . 35 .19 .29 —.06 -O1 .15 
, Ee aes eS . 08 00 .07 -17 —.22 . 06 .05 .09 .l4 —.15 . 08 —.02 
. ik. SARS RSPR 1 FBO eS —.24 14 .23 .22 15 —.16 —.07 —.08 .12 01 —.31 .19 
) a AE RRR Se SRR | Be aT .30 —.25 —.15 —.06 —.03 —.06 —.12 —.12 -.14 .18 .28 .00 
ID 28S ..cnnnotcbonsecednenbenneh<nemkan’ .18 —.24 .09 .09 —.07 .09 .07 —.14 .O1 23 . 04 .@ 
_ SRS. a PRES FSET . 03 —.17 .20 .00 .07 . 02 —. 0 —.02 —.06 .17 24 —.10 
) ih eS SES ee Se —.01 —.07 —.12 —.18 09 —.03 —.05 .04 —.18 -.1l —. - 05 
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TaBLE 34.—Correlaiion coefficients between foreign pressures and United States precipitation, district 11 






































































Winter precipitation Spring precipitation Summer precipitation Fall precipitation 

| SON JIA MAM DJF SON JIA MAM DJF SON JIA MAM DJF 

1 2 3 1 2 3 1 2 3 1 2 8 
| ES Ee ee ee ee ee —0. 04 0.01 —0. 06 —0. 21 —0. 21 —0. 22 0.01 0.05 0. 16 0.01 0,18 0.15 
cS SE a F's CR A CES SS -17 . 26 —.04 —.21 ll -18 —.01 .09 . 26 . 08 ll —.00 
PS RE BS | 8 SES See —.22 . 06 22 —.03 —.22 -10 . 02 —.09 . 05 .12 —.02 -23 
Antananarivo......... ES Se 8 ae —.29 —.15 —.08 —.05 —.17 —. 24 —.12 . 06 —.10 . 00 —.03 —.14 
lbacaheiedobuienpdiieainnnnpbiainandsdiitndaers . 30 -17 22 17 . 04 -22 —.17 —.23 —.02 .00 —.07 —. 03 
EEN EES) OS RS —.28 —. 06 —.29 —.02 .00 —.17 ll —.02 —.17 .00 ll 15 
tt OP RS —.10 -.11 -17 . 03 —.12 —.22 14 .07 10 —.09 .02 .20 
Ee RS Ss eee oe ESS —.23 —.04 —.38 —.32 —.07 —. 26 -12 —.06 .O1 —.24 —.21 —.33 
RS HERR 1 - RRS 9 eae . 05 —.08 —.10 —.32 —.38 —.32 33 19 14 —.12 .35 .20 
8S ES Sas Sa eer —.30 —.21 —-.01 . 05 -00 —.04 01 .18 415 . 08 .19 27 
8S ER PS ss * PS < EN —.28 . 06 —.23 —. 26 —.15 —.15 —. 37 -.11 -10 —.16 13 —.00 
SESE SERS SS OE —.05 .07 —.29 -2 -.u —. 36 my —.25 —.06 —.09 .12 —.09 
SI, nccitdcccnsumtiihonmaandhuinn .19 -01 il —. 06 —.13 —.13 .14 27 34 —.25 —.08 26 
Darwin. - —.30 —.32 -18 —.10 —.31 —.34 . 26 -10 —.09 —.05 —.02 34 
Dawson......... —. 26 -12 -04 09 —.16 —.27 37 -00 -10 .00 32 —.43 
SO EES a ee .02 30 —.08 22 47 —.02 15 15 15 —.06 27 —.33 
OS QRS SS SER. SS —.01 -00 —.20 —.09 —.48 —.40 —.04 —.21 . 03 .24 —.04 —.45 
RR i. CR Sys Pe ae —.22 —.20 —.18 —-.12 —.22 —.50 —.41 —.27 —.14 —.41 —.29 —.34 
SS 1 SEER SEGRE YP SER te > Lae —.03 —.13 —.13 —.24 —. 28 —.38 —.01 —.01 —.06 —.23 —.07 .13 
SRO RIBS (EN SURE ESRI | . 04 .23 - 06 18 .09 - 05 -21 . 43 ae -21 —.21 —. 21 
FS ER SE 2 5. SOR RES j —. 08 —.07 -10 —. 25 14 04 13 —.09 ote 18 . 08 .18 
| RDS” CRE 3 SPSS <a —.16 -27 -40 .24 23 .37 -21 10 17 . 26 38 —.21 
| ROT Do REN 5 ST ai oe .10 .09 —.01 33 12 09 —.10 —.01 —.16 —.15 22 —.01 
NS SS I Sea a. Se . 36 -19 .14 05 13 . 30 15 —.10 .19 one .24 21 
RO EOE ES | ee SSS” SPSS —.22 -02 -12 40 —.13 —.02 22 .09 .13 —.08 -29 —.40 
RE A A ES —.02 —.03 11 —.15 .19 ll —.01 .00 02 —.13 -07 —.02 
a a Se ES 1 I es ee . 03 —. 23 —.23 —.38 —.21 —. 53 —.18 —. 24 04 —.30 —. 08 —.12 
ES RE” SaaS | ok SR F< AES —.18 .19 - 26 . 24 - 00 14 ll . 02 13 . 06 02 24 
RRS SARE SARs ee 03 05 —.09 —.02 .03 —. 06 - 16 08 O01 | —. 20 —. 32 —.32 
I aol cnciunsohthncRn ace nnceesckwerdctendies —.22 . 26 .16 —. 02 —.08 30 28 .09 —.05 | 17 . 06 . 36 
Markovo-.....-.- Ra SR DESC |» RGAR 6. RIPE —. 05 - 03 28 20 —.17 —.07 —.02 —.13 —.12 |} —.18 02 —.14 
0 | aR BOSE Tr eee S > res —. 26 —.29 —.47 —.44 —.31 —.45 —. 28 —. 50 —.17 |) —.31 —. 26 —.35 
TS RE Sega 46 RS * See 42 —.07 —.24 —.11 —.39 . 06 . 34 ~.31 27 | . 30 .03 22 
Montevideo-.___.- RES SEE CS CRS | SEES. 17 mm . 03 . 02 . 08 -ll —.02 —-.10 .12 04 -00 18 
pO ES I SSR Ss OER . 26 .07 .13 —.21 —.17 —.02 -22 —.13 .02 11 .13 —. 04 
ES Se 2! ee | eS ee —.04 .34 . 07 .10 . 22 —.02 -.11 - 05 —.23 —. 26 . 24 —. 16 
Ue es fe SS eas ae —.04 15 -13 —.04 .00 —.12 14 oH —.15 —.05 22 —.16 

RTS A ES Cal TOE 8 —.21 —.29 16 —.12 —.15 —. 20 .01 .02 —. 05 .14 -05 34 

SERRE 8 OAS SEN .19 -12 —.08 —.08 —.27 —.25 -32 —. 24 . 25 —.04 —.02 -00 
RSE REE) os - “SR tS ee —.08 —.25 —.29 —.34 —.38 —. 50 .10 —. 26 —.07 —.23 —. 6 —. 24 
EET REE ES EET BE CRETE —.15 —.23 —.02 —. 26 —.38 —. 50 .04 .20 .18 —.15 02 24 
GREE SS GPR FEES ES Res . 06 - 05 15 —.14 - 03 —.05 —.10 —. 43 —.10 —.07 . 00 —.22 
CS EES CEILS EX SER Te SS —.18 —.29 ~—. 23 —.31 -.17 —.61 .09 . 05 25 —.20 —.08 .18 
as Ss ‘8 ees aS re —.33 —.01 06 02 —.10 .13 -1l .10 .13 . 03 —-.13 - 26 
EEE DE OE 29 .04 —.17 . 06 —.02 —.07 —.02 —.27 . 05 —.02 —.18 -10 
7 RSE SSE ofS RE Se SNES —.18 —.19 —.16 —.22 —.10 . 05 13 —. 20 .02 12 —.05 —.18 
0 ES oR eae 06 07 —.02 05 .02 -00 . 26 . 24 29 .07 11 25 
EE, 105th OncnpcaesTenoriseiniionnstaiiuaddu —.30 —.18 —.19 —.13 —.05 —.02 —.32 —.31 —. 23 -O01 —. 23 Ol 
Pan ea ee 35 .10 —.11 —.36 . 26 -02 . 36 25 —.18 —.10 —.05 12 
I IEEEED.... ..... chantivcenchattiiocsseuptbneten .10 . 02 —. 28 —. 28 —.05 . 09 .00 —.15 . 00 —.16 21 —.12 
RST Srna: FS = —. 08 —.12 03 31 . 03 15 -.13 .03 —.08 .05 —.16 —.14 
OE eS ae ES a —.13 —. 26 —.08 01 —.01 —.24 —.08 -22 —.23 15 —.10 -31 
IE cla tepccscdbesasnsenebs 4 .09 .13 —.02 -04 -17 .14 . 33 .19 .24 . 08 31 -02 
| REE RE CE ORS | J —. 06 -22 ll —.03 .02 .07 —.20 .08 .01 . 03 —.03 -02 
ES Ot eR: RS Sheet —.05 —.10 04 .20 .18 -.11 —.09 01 —.20 —. 06 .18 15 
te -.17 . 29 04 —.05 o 33 12 —.02 . 22 - 05 -10 . 06 —.20 
ED, nictttniitntnelovbanasnadsetintiiaadondiitens: . 03 . 08 .09 . 00 —. 08 . 00 —.06 .02 . 20 .09 . 08 -10 
. =a Oe EAL. ph a OS GD 22 .10 —.11 —.30 —.01 -07 . 06 . 20 .10 —.22 . 22 —.03 
EET SER oe a ee Ee .02 . 08 -.1l 16 .13 .O1 —.20 —.21 —.38 - 35 —.16 —.07 
ER RIE RES gS ES .16 —.24 . 03 -.17 —.37 —.07 .O8 —.16 —.01 12 24 —. 26 
Es. do DicinaibidicnececubiobnaiNinnd ab dieaibic .14 -29 . 25 43 .16 - 05 -01 . 06 —.16 -12 .18 —.02 
» = 9a SSR: 6 > aT heres —.40 —-.01 .09 07 —.22 15 —. 06 —. 06 —.15 —.2 -18 —. 24 
CEE RRR TS SARTRE | RT GS IS —.12 .14 .02 eke . 02 —.17 04 .19 . 20 —.06 -10 .13 
I FO nies vndabbiceidvedsbbsseccoobcithewcs —.07 -32 .38 —.03 .19 45 -12 -05 . 08 - 25 14 —.02 
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TaBLE 35.—Correlation coefficients between foreign pressures and United States precipitation, district 12 










































































































Winter precipitation Spring precipitation Summer precipitation | Fall precipitation 
l 
SON JIA MAM DJF SON JIA MAM DJF — \ — a tal 
1 2 3 i 2 3 1 2 
| 
- | —0. b .17 —0.02 0.18 

SO reais shiveiciciintinesessniteomeignliie | as ee) ee ee |e = jee jee | ee ie ‘08 
I.E. te dd ibis torcinonipagedaiabaddadtandis 21 -il -10 06 —' 04 } "16 j “03 —18 03 12 06 .18 
Allahabad. .............-.---.----------+---------- —-16 -2 ‘- “Ol —. 3 | — 32 || — 2 "18 —.03 .19 . 00 —.00 
PS RRR GREER. «28th —. 21 —.10 o =i —"s =" i9 =" 19 ~'07 — 1B ~'06 an — 03 
a s 4 wet ian mie "21 04 116 —.07 —. 25 —. 46 —.29 
Arequipa.......-----------------------+------200++ “oe m 3 "40 10 “09 || “il —.03 . 02 —.06 09 22 
ECE RO RR R&A —.14 —.04 -31 “18 —'29 — 29 “07 36 01 on, BG —,32 —, 36 
Bermuds............------------------n0--neennees —- 01 | -21 mi a 02 way j on, 0a | “06 “07 06 —.06 .22 .17 
Bourareah .. ....--.-.----------+-----------0eenene aT a 98 31 —.0|} —.18 04 04 | 12 .05 —.02 
Bulawayo......... weneenennneeeee=- ~aeeeneecennnes | a > ‘i. UR; Pies | Eee 4 Ray - | ey —!07 "@ ‘12 
APAOWR.....-------eerneneono---ernvaeesegeoes —at oe —"06 —13 —.04| -—.0¢]] —.02 | —.09 —. 04 —.08 a ~% 

SUE nonccctsdvatocesesansncenecooscoscoeseounens re - 4 3 ~- | a : —.16 22 —.04 -, 
Cuyabac.- 2222222222007 ——-| =8t o “ar Se wee ee eT SBP BE =a ai 8 
Darwin. ...-.--------------+-------+--+--20--0000* ma. oe : 19 31 “39 |! "99 | 29 —.13 17 2) =.06 
DEWOUB.......-- ona cccnsccccsccecccsecsnceseccepecs —.31 —.29 “Ta “18 18 —09 i 15 “20 ll i} Ol 0 —.30 
Duten Harbor... ..........--0-----2-----e-enecnree 34 -06 “99 07 —'10 | “06 | 16 03 —.02 | 18 . 05 —.07 
Edmonton..-..---.-.------------------+-+--++-+-- = 28 — 3 * 04 - ie | ee ee i yf 08 |}  —.19 —.09 —.13 
Freetown... .....-.------------- 2-2-0220 ---0-- —.07 -08 | "10 —19 | n,n | ig —.01 | 06 | —.04 |) —. 26 —.10 13 
Georgetown... -.-....-...---------------+---+--+- + ~Z 27 in an j —.10 | "90 |! at a —.07 . 09 i] 24 -17 08 

OS VAL . ~~ ~~ ~~ nan nnn nnn nnn nnn nnn naan nn nneennnn== 0 “O7 Tt re, eet “01 —.02 | 01 8 |) —.06 -.u —.13 
Honolulu... ....-----------+---+--------+--0-20000 ‘an ei “si mi “os | “20 |! | = —.06 | -07 || 26 17 | 20 
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TaBLeE 36.—The oscillations 
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TABLE 37.—Correlation coefficients between oscillations and United States temperatures 


NORTH ATLANTIC OSCILLATION 
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itisities 58 | . Eee Poe | oe 5 oo tio ftw 9 wi 2 12 
| | | Sos Sees. 
N. A. 0. (DJF): | | | | 
1 oe) ree 8 ee od See |} +0.26} +0.30 | +020] +024) 40.09) +013) 40.05) +020) +012) +0.14 —0.04 |} +0.03 
2 2 2 RR ee ee | wt +.03/ +14) +05) +22} —07/ +.17 =, 01 4.16) —.15 +.13 | +. 06 
. 3 so +: 100; +.05| +.16) —.02 =, il | —.04 —.06 -.06| —.0 +.08 | +. 32 
1 ~,13 +.13 —.02} +.20 =, 17 +.19 =i +.08 | —.22 +.02 | —.06 
2 +.15 +. 03 +.11/ —.12 —.02 | —.14 —.14 —.13} —.10 —.15 | +. 21 
~ 3 +.10 +.33 +. 20 | +. 32 +.10} 4.27 +.10 +.12| +.01 +.08 | —.06 
. e | } 
1 +.07 +.13 +. 21 +.13 +. 06 —.02 +. 02 -e| —3] 00 +. 13 
2 +.) +.16 +.08| +.2| +.05 } $20] #19] $15] +18] 4-01 +.13 
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TaBLE 38.—Correlation coefficients between oscillations and United States precipitation 
NORTH ATLANTIC OSCILLATION 





















































Districts 1 2 3 4 | 5 6 7 | 8 9 10 ll 12 
N. A. 0. (DJF): 
1 | SE Sete eres | ae —0.2] 0.15} +0.16 0.00; 0.05; -0.16! -0.09/ -0.02] 40.01 —0.06| —0.40 0.00 
2 1, CRA RRS earRNEIRE Is oer as —.15 +. 06 —.14 —.14 —.17 -.17 +.02 +.03 +. 16 +. 6 +.07 +. 35 
3 TT a eae 1 eT +.19 +.02 +.09 +.10 +. 20 +.16 +.32 —.07 +.01 —.08 +.05 —.30 
N. A. O. (MAM) 
1 ltndhithatiecennitiaasaceiabidioaabaeell —.22 —.19 —.18 —.19 —.35 —.02 —.13 —.06 +.02 +.33 +.12 +.12 
2 | TS RR Se ea aS +.36 +.12 +. 16 +.13 +.19 +. 21 —.07 —.02 +.15 +. 24 +.02 —.04 
3 Oe eRe ees —.04 +.13 +.01 —.05 .00 +.02 +.09 +. 22 —.15 +. 25 —,ii +, 21 
N. A. O. (JJA) 
1 EE ee ee ee Te +.17 —.% —.07 .00 +. 22 +. 22 +. 04 +.12 +.05 +.11 +.03 —.06 
2 a Sida, barre chshbekincachaliiel +. 20 +. 21 —.2 . 00 —. 25 +.09 —.02 +. 27 +.03 +.07 +.07 +.12 
3 | re eee Prt oe —.21 —. 04 —.35 —.16 —.31 +.07 —.16 +. 24 —.08 —.02 —.20 —.2B 
N. A. O. (SON): 
1 Bc) dit odbc onan dbp cnn 2h bed dle +. 20 +.10 +.08 +. 15 —.03 +.02 +.01 —.06 +.02 +.02 +.29 +, 20 
2 PRE cen cccdeddneweeaiudiiiceweseballibes . 00 +.19 +.03 —.14 +.10 —.01 +.21 +.17 +.12 +.04 —.06 —. 04 
3 (| RL EP ROR SPREE W~ DeOK ER Bie —.14 -.11 +.03 —.08 +.19 | —,.15 +.12 —.11 00 +. 25 +.06 mm 17 
SOUTHERN OSCILLATION 
8. O. (DIF): 
Th | EARS ceils +0.19} +0.11 —0.06| +0.05; —0.01 +0. 04 +0.12) +0.21 —0.01 +0. 21 —0, 29 +0. 09 
3 = DERQRT ier eR Ae i as +. 26 +. 28 +.47 +.31 +. 2B +.10| . +.06 +.16 =, 04 =, —.09 +. 02 
ER) RSS he ENRON —.10 +.02 —.12 +.21 +.11 +.02 +.15 —.06 +.14 +.08 +. 22 —.05 
S. O. (MAM) 
‘TOO eee ee ee ee —.04 —.06 —.32 —.20 —.40 —.08 —.20 —.03 om? +. 22 i, te se 
* BRRRRR tee) ees ee? —.01 +.12 —. 03 —.18 —.38 —. 2 —.29 —.35 —.08 —.32 —.09 — 
SC Ree PIES. EA =-.11 —.05 +.14 —. 06 +.02 —.B +.40 —.08 +.12 —.06 = 13 —.07 
8. O. (JA): ' 
% . eee eee eee ee —.09 +.09 —.08 —.07 —.%4 —.41 —.31 —.45 —.01 —.07 +.02 | —. 05 
Do Bre 8 Pe ee —.15 —.41 +.18 +.15 —.04 —.44 +.19 .38 +.43 .00 00 | +.09 
as Ss oe ee —.16 -—. +.01 —.02 —.23 —.24 —.36 .48 —.13 —.38 +.17 | —.06 
8. O. (SON): 
QS eS eee ee kre —.23| —52) 4.16) +14) —.08| -—.50) 4.09) -.36) 4.51) 4.15) 4.21) 9 4.17 
|) 2 eee Cee Ee ie GS .00 —.09 +.21 +.17 —.06 -.21 —.33 —.42 +.02 -. 41 +. 25 | ~.06 
Sf | EARS) Prep Pt eS See —.19 —.11 —.46 —. 24 —.35 —.B —.15 -.13 +.05 +. 22 | +.01 +.12 
NORTH PACIFIC OSCILLATION 
N.P. O. (DJF): 
1 Oe bi a eda +0. 04 +0.01 +0. 01 +0.08 | +0.15 —0.09} 40.20) +0.21 —0.02} +0.10 —0.15 0.00 
2 a ee le +.12 +.23 +. 21 +. 21 +. 16 +.18 +. 06 +. 28 —.% +.03 +.08 —.06 
3 "| OSB GOI RBBL SO hs BLL | j —.04 —.04 +.21 +. 22 +.14 —.02 —.09 +.17 .00 +.45 +.23 









































Two methods suggest themselves for comparing the 
three oscillations with United States temperatures and 
precipitation by districts: (1) To examine whether 
values of the oscillation for any one quarter indicate the 
persistence of a correlation one, two, and three quarters 
later with temperature and precipitation values for a par- 
ticular district or districts in the United States; and (2) to 
see whether for conditions in the United States, for some 
particular quarter and districts, a consistent correlation is 
found one, two, and three quarters before with the oscilla- 
tions. Both, it would seem, might point the way to further 
studies. 

Persistence in the district.—There are a few cases that 
have coefficients of 0.20 or more, of the same sign, for 
one quarter of the oscillation with the three quarters 
following in the United States: 

The southern oscillation (June—July—August) has nega- 
tive correlation coefficients with temperature in district 11 
of —0.22, —0.49, and —0.32 for the three quarters follow- 
ing; and with temperatures in district 12 of —0.34, —0.47, 
and —0.16. 

The southern oscillation (September—Ocitober—-Novem- 
ber) has negative correlation coefficients with tempera- 
tures in districts 9, 11, and 12 for the three following 
quarters; district 9 being —0.27, —0.24, and —0.29; dis- 
trict 11 being —0.49, —0.42, and —0.34; and district 12 
being —0.41, —0.27, and —0.16, For the same quarter 
of the southern oscillation (September—October—N ovem- 
ber), district 6 temperature shows correlation coefficients 
of +0.25, +0.45, and +0.18 for the three quarters 
following, while district 8 temperature shows +0.12, 
+0.52, and +0.36. 

The southern oscillation (June—July-August) when 


324640—41—-—-5 


correlated with precipitation in districts 6 and 8, shows 
negative correlation coefficients, district 6 being —0.41, 
—0.44, and —0.24; and district 8 being —0.45, —0.38, 
and —0.48. 

The southern oscillation (September—October—Novem- 
ber) correlated against district 6 (precipitation) shows 
—0.50, —0.21, and —0.23; and against district 8 (pre- 
cipitation) —0.36, —0.42, and —0.13 for the three quarters 
following. 

The North Atlantic oscillation (September—October- 
November) gives +0.34, +0.24, and +0.29 against dis- 
trict 3 temperature; and +0.18, +0.28, and +0.42 
against district 4 temperature. The North Atlantic 
oscillation (March—April—May) gives +0.33, +0.24, and 
+0.25 against district 10 precipitation for the three 
quarters following. 

The North Pacific oscillation shows no case in which a 
relation persists through the three quarters following. 
There are, however, several in which it persists for two 
quarters. For example, North Pacific oscillation (Decem- 
ber-January—February) shows against district 8 tempera- 
ture, —0.29, —0.41, and +0.12; and against district 9 
temperature, + 0.25, +0.27,and +0.01. Again the North 
Pacific oscillation (December—January—February) shows 
against district 4 precipitation, +0.08, +0.21, and +0.21; 
and against district 8 precipitation, +0.21, +0.28, 
and —0.09. 

Persistence of conditions in the oscillation—This ap- 
proach brings to light some rather interesting cases. 
United States winter temperatures, district No. 5, have 
correlation coefficients with the North Atlantic oscillation 
for the three preceding quarters of +0.27, +0.24, and 
+0.32. 











United States winter temperatures and the southern 
oscillation present the most outstanding case, as shown 
by the following table. 
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TaBLe 41.—Monsoon rainfall 


WITH UNITED STATES TEMPERATURES 



























































TABLE 39 ie 
=a et 
Same First year following yent 
(Southern oscillation preceding year) District year following 
United States winter temperature 
SON JIA MAM SON DJF MAM JIA SON DJF 
pO | ee ee ee eee ee —0, 25 —0.30 —0.29 a a eee a ee. —0. 02 —0. 30 —0.19 —0. 08 —0. 30 +0. 05 
5 ere aS Yr eae Se. —.2B —.32 —.24 — Re ee —.10 —.03 —.22 —.21 —.44 -—.14 
TAT es RE SERRE Takes. —.32 —.38 "8 ae’ SRR es Gael aE rr —.13 —.33 —.15 —.29 —.27 +. 05 
RE RTT eR ST ee eT at —.3% —.40 —.38 PE SESS ea —.16 —.08 -.13 —.26 +.02 —.15 
TPR RS rr a Ee -.27 —.32 _* ay ( Sap ewreee: Be: —.21 —.31 —.2 —.25 +.01 —.13 
District 11......... SRR & * we ak Hs —.49 —.49 _\ fa, ie eee ere ee —.09 +.13 +.03 +. 09 —.24 —.a 
8 1 SR NES ERS STS —.4l —.47 —.19 BE i SR —.03 —.33 —.24 —.30 +. 21 —.15 
ER OE OE ee +. 03 +.12 +.18 +.19 —.01 —.31 
. . , : es weeterecereees scene senor en rie ~— i =a Ts Pig 
More attention might profitably be given to this case. {f---------vcc] Rat) iz} | For] Tet) Fe 
United States winter precipitation in district 6 gave  12--2-20002222 —108| =137| -123] -105] -118] +.06 
coefficients with the southern oscillation of —0.50, —0.44 
and —0.23; and somewhat similar relations were shown WITH UNITED STATES PRECIPITATION 
in districts 8 and 2. 
There were in addition a number of cases with corre- Ve senenevoees eeeeeeees ooo —0.96 | —0.13 | —0.10) 40.13/ —0.08} 40.30 
lation coefficients for two consecutive quarters ofthe same 3-7-2272] Sa! Ful +08) —o| — ee +41 
; ; Ot Siatticmaeadbnebsecemiiinad —.05 +.07 +. 16 —.06 —.35 +.13 
sign, and a few that had the same sign et two quarters, = }---------------—-------+- tal rel Tel ~el tak. ts 
and the opposite sign for the third quarter, all exceeding 6------ 2-22 —.25| —.60) —.22] —117| —.52] 4.06 
+0 20 a Se a —.17 +. 21 —-.13 +.11 —.19 +.27 
a Vo . . RE RE aes Geer ees ae —.33 —.23 —.33 —-.14 —.32 +.19 
It 18 regrettable that it has not been possible to follow Ba totes RR OTR >= 3 “2 to ag 3 
this further before publication of the preliminary results, | eee $12) —.16) +4) -.27] -.08]  +.23 
and it is hoped that interested investigators will pursue 9 '>---------------------- > run lelaeeee waaiees Heamanme Sane rien 


the idea. 

Walker (99) has pointed out that December-January— 
February rainfall of Florida (—0.60) appears to be in- 
versely related to the southern oscillation of the previous 
September-October-November; while that of Montana 
(+ 0.64), Idaho (+0.54) and Wyoming (+ 0.56) is directly 
related. The present study gives +0.51 for district 9, 
and for districts 2 and 6 it gives —0.52 and —0.50, re- 
‘spectively. Others equally interesting can be seen by an 
inspection of the table. 


7. RELATION OF MONSOON RAINFALL TO CONDITIONS 
IN THE UNITED STATES 


A meteorological phenomenon on so vast a scale as the 
monsoon may well serve to give some indications of sub- 


sequent conditions in the United States. As it is not too. 


convenient to obtain up-to-date records of the monsoon 
in this country, a manuscript record received from the 
Director of the Indian Meteorological Department is 
here published as table 40; the data are for the Peninsula 
and not for the whole of India. 

The monsoon data were related to both temperature 
and precipitation (see table 41) in the United States. 


TaBLe 40.— Monsoon rainfall (Peninsula) 









































[Departures in inches] 
Year | 0 1 2 3 4 5 6 7 8 9 
| 
, ee i, Cab Rie eal pected eal Be oA ew —4.6 +2.9 
1890__.....- +1.3 | +1.0 | +9. +4.0 | +5.7 | —0.6 | +2.0/) +0.8 | +1.0 | —16.6 
) _ Sarees +2.6 | —3.9 | —4.2 | +3.2 |) —8.4 | —6.2 | 41.9 | —1.7 | 44.3 —0.9 
ag ee: +4.2 |) —7.2| —0.5 | -1.3 | 48.6] —2.4 | 44.6 | 46.7 |—11.1 +2.0 
1920__......,—10.5 | +1.5 | —3.0 | —2.1 | —2.9 | —3.6 |) 42.7 | +3.4 |) —0.4 —3.7 
} aE | —0.8 | 44.2) +1.1 | +7.4 | 44.1 | 40.2 | —1.0 |-.222-2}-2 222} 





Data for 1888-1921 are taken from Indian Met. Mem. vol. XXIII, pp. 36-37, and data 


for 1922-36 were furnished by the Indian Met. Dept. 


rior to 1888 are desired they will be found in Memoirs of the Indian 
XIII, p. 36. 


Nore.—If data 


Met. Dept., vol. (1921-24). 














The monsoon rainfall season is roughly from May to 
September. The first complete quarter following the 
monsoon season is the winter quarter in the United States 
beginning 2 months after the end of the monsoon season; 
the second quarter, March—April—May; the third, June- 
July-August; the fourth, September—October—-November; 
ris the fifth, December—January—February of the second 
year following. 

Comparison of monsoon rainfall with United States 
temperatures showed that the monsoon was related 
inversely to the following winter temperatures on the 
Pacific coast and over northern districts (districts 1, 3, 5, 
7, 9, 11, and 12); and practically the same was true for 
the following spring (March, April, May). 

In the summer a similar relation was evident over 
northern districts of the interior (districts 2, 3, 4, 5, 7, 
and 9). By the following fall, inverse relations showed in 
the Lake region and in the Gulf and Atlantic States; while 
in the second winter following, inverse relationswere in 
evidence in the Gulf States and southern Rocky Mountain 
region (districts 6, 8, and 10). The only season in which 
positive correlation was shown was during the following 
fall—September, October, November—over the northern 
Rocky Mountain and Northern Plateau regions (districts 
7 and 9). These indications seem to show that the 
influence of conditions which caused the monsoon rainfall 
was able to affect temperature conditions over interior 
districts of the northern United States during the following 
winter, spring, and summer; over southern districts in the 
following fall; and over southern districts in the second 
winter following. To obtain some idea of the extent of 
the monsoon effect so far as temperature is concerned, 
correlation coefficients were worked out between monsoon 
rainfall and subsequent temperature conditions at Nome, 
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Dawson, Edmonton, and Moose Factory, as shown by the asin 43.—Opening and closing of namgation in St. Michael Bay, 
following table: Alaska—Continued 
TABLE 42.— Monsoon eS — conditions in Alaska, Hawaii and Opening Closing 
— 
ree Date meme al Date Number | Depar- 
Following year— “ater | oon —— Som 
- May 24 | average Oct.9 | average 
DJF | MAM | ua | SON 
1882, June 9........._. 16 —1 || 1882, Nov. 25........ 47 +17 
Nome (temperature) ..................--- cetes —0.18 | -0.30/ —0.03 —0. 26 pron a e Teh as re bana — m....---- a +8 
Dawson (temperature)__...............-..------- —.21) —.06) —.06 —.03 1885, May YW aagetee a ae 1885, Nov. 5 e ve 
Edmonton (temperature) __...............-..--- —.44 —.17 —.13 +. 08 SO Sacer aage 12 —5 || 1886, Nov. 13_....... 35 mr 
Moose Factory (temperature). _--..--.---------- —.40) +.01} +.01 +.05 1887, June 14... ___ 21 +4 || 1887, Nov.2....._... 4 =6 
Honolulu (pressure) .......----..----------------- —-23 | -.05| +.18 +.17 1888, June 8._._-_____- 15 —2 || 1888, Nov. 18.______- 40 +10 
{I een ie | 5 3 ies 
ni He 1891, Jume 9---—-- ==. 16 —1 || 1891, Nov 14... 36; +6 
The table seems to indicate that following above- 103; june 19. 7 +A oe Mee =| yr 
normal monsoon rains, temperatures were below normal [gop june R---------- Si. epee 4 sa 
in the following winter over western Canada, but that 1896, June - TRSRNRRE 32 +15 || 1896, Nov. 21.” 43 +13 
there was little relation in the spring, summer, and fall. iso! June 13.2... S|. teloeen. M4 ae 
This was confirmed by a negative correlation coefficient 1868, June 10... a +} Bg a 2 —_ 
° ° ° Se. , sume 8........... - » Nov. 22........ 44 +14 
with Honolulu pressure, which acts in opposition to — 1901, July3 40| +23 |} 1901, Nov. 2...------ 24 -6 
Canadian northwest pressures during the winter but jg june is” mes 4 See Gee - =“s 
re, i i i j ~) | 27 10 |} 1904, N 23 =—7 
showed small correlation coefficients in the spring, summer, {0} }jpe 3.-~ 4 tO 0 eee a » = 
and fall. nak’ i + bite 1906, June 7....-2--. 4 —3 || 1906, Nov. 9 al +1 
As to subsequent precipitation conditions in the United {gos June 8.2... 4 me $f -- 2h erm = | at 
States, a rather different situation resulted. The follow- 1909, June i3 20 +3 || 1909, Nov. 4.....-.. 26 —_ 
° ° s ry ° eo | 23 +6 || 1910, Nov. 7......... 29 | al 
ing winter showed plus correlation coefficients over 191, June 14.000... 21 +4 || 1911, Nov. 16..--_-_- 38 | +8 
California, the Plateau and northern Rocky Mountain {pis June4 00.2”! * +S | ae a 2 | rr 
region (districts 7, 9, 10, and 12) and minus correlation 1814, May 31....-.... : 3igeos.... | a 
coefficients over the Gulf and South Atlantic States 1916, Junes 0 -- 15 —2 || 1916, Nov. 14.____... 36 +6 
(districts 2, 6, and 8). In the spring months negative jis) June 2 S| me 4 be 
coefficients are found in the Gulf States and the southern 3819, June 6- 13 rei 2 9 Nteeeee ay #4 
Rocky Mountain and southern Plateau regions (districts 1921, June 8--->.----. 15 —2 || 1921, Oct. 29.----->>- 20 ~10 
6, 8, and 10). In the summer months the relations found 2s, June 1022222227 . eR Li ler Be | oh +s 
were small, but were still negative in the Gulf States and — }#34, June $-.......... ” 2183S 3-~ 3 z 
also in the Pacific States. In the following fall, good 1926, May 26 ------ 2| —15 |} 1998, Nov. 23.....-_- 45 +15 
negative departures were noted in the southern Plateau, 9 RP +4 ims fb 2 0 ae wr ae 
the southern Rocky Mountain region, the Plains States, 19%, May 25--...- Ji) GL s? » “i 
the Gulf States and the Ohio and Mississippi Valleys 1931, May 30.) 6) san |] 88, — oot. A ld ang 
(districts 4, 5,6, 8, and 10). In the second winter follow- Sum..........|_ 970 | eo ee | ae| 
ing, positive coefficients were found in the northern Plains - 
States, the Upper Mississippi Valley, the Lake region and _ m 
the North Atlantic States (districts 1, 3, 5, and 7). = =17.02=June 10 = =30.096=Nov. § 
8. SPECIAL DATA REGARDING THE OPENING AND = | wr 8 
CLOSING OF NAVIGATION IN BERING SEA 
9. CONCLUSION 
It is believed desirable to publish data regarding the . , ; ‘eqs 
opening and closing of navigation at St. Michael Bay, To emphasize our belief that no simple solution is to be 
Alaska, entrance to which is by way of the Bering Sea. found for the general problem of long-range weather pre- 
The data were obtained from the records of Williams diction, it is desired to present the results of the following 
Steamship Co., San Francisco; the Northern Commercial _ brief study, which are not encouraging: 
Co. of Seattle, Wash.; and the Collector of Customs, This study consisted of taking four of the coldest, and 


Nome, Alaska. Only parts of this record have previously 
— published. The record in full is given herewith in 
table 43. 


TABLE 43.—Opening and oo of navigation in St. Michael Bay, 
Alaska 



































four of the warmest, winters in district No. 1, and relating 
them to precedent pressure departures at foreign stations. 
Accordingly, three charts were made for each of the eight 
cases, on which were entered the departures from norma! 
pressure at the 60 foreign stations for first, second, and 
third quarters before the winter in district No. 1. Warm 


= winters (December-January—February) were selected as 
Opening Closing follows: 

Date Number | Depar- Date Number | Depar- 1890... .-....--.- .----------------+------ +4. 56 
of days tures of days | tures 1680i5 O23: a i 3389. ANRL. Oil .. +65. 32 
t | from || after | from PE c6. ssi alorves alate wk bade 
al . - May 24 | average "7 Oct. 9 average pens pel Sp api ‘ ; may 7 he 3 69 

1875, May 25...) 1 —16 || 1875, Nov. 20... a! +42 and cold winters as follows: 
1876, June 8..........- 15 —2 || 1876, Nov.6......... 28 | —2 : 
1877, June 13____- 20 +8 || 1877, Nov. 15_.._-__-| 37 | 47 . SR RY ys — 6. 26 
1878, June 15_.._..._- 22 +5 || 1878, Nov. 16_._..___| 38 | +8 1905 weet _. —5. 98 
1879, June 9... _- 16 —1 || 1879, Nov. 9... 31 | +1 eR tIE wine on sea ng 14 
1880, June 27... 34 +17 || 1880; Dee. 6.2.22. 58 +28 ween enen ners eee =e wheeeee —%. 16 
1881, June 11_...--.-_- 18 +1 || 1881, Dec. 7....-.-.. 50 | +29 Pe teetl sh tent $<adb-nt contiertaniemnee tl ee 














Unfortunately, owing to the fact that in World Weather 
Records some pressures are given in inches and others in 
millibars or millimeters, and further by reason of the 
decrease in amount of mean variability of the quarterly 
pressure with approach to the equator, it was somewhat 
difficult to get a clear picture of the situation. However, 
from a careful inspection of the 24 charts it was soon 
quite clear that when comparing charts for the four cold 
winters, for example, one quarter before, that the major 
precedent conditions were not at all similar; and the same 
held true for the second quarter before, as well as the 
third quarter preceding. This was quite disappointing. 
The same was true of the four warm winters. 

Perhaps district No. 1 is too small an area from which 
to expect to find significant precedent world conditions. 
Again in some cold New England winters, the cold masses 
are brought down through one channel, and in others 
through some other channel; in some cases we have out- 
breaks of cold air over western Canada and in others over 
eastern Canada, both of which might affect New England. 

The next step was to have recourse to a plan of pro- 
cedure that had been tried before, which is to take as a 
start one independent variable, preferably a strong one, 
and find the correlation coefficient and regression equa- 
tion; and then to apply the regression equation to obtain 
a table of predicted values. 

Next the predicted values were subtracted from the 
actual values and residuals were obtained which would 
be used as a new series to compare with some other inde- 
pendent variable or variables. To carry out the plan, an 
inspection of the correlation charts showed that Darwin, 
Batavia, and Manila (March—April—May) three quarters 
before had correlation coefficients of 0.46, 0.51, and 0.41, 
respectively, with winter temperatures of district No. 1. 
To eliminate any chance errors the three were combined 
by a proper adjustment by weighting the individual de- 
partures according to their standard deviations, takin 
into consideration of course the different units employe 
in the original observations. The combined values gave 
a correlation coefficient with district No. 1 winter tem- 
peratures of +0.47. Knowing from other studies that 
the November temperatures in district No. 1 show an 
important relation with winter temperatures (December-— 
January-February) in the same district, as shown by a 
correlation coefficient of +0.42, it was thought worth 
while to use the Darwin-Batavia-Manila combined data 
(March—April—May preceding) and the November tem- 
peratures in district No. 1 in a multiple correlation 
coefficient. 

Winter temperatures were computed from formulae 
based on (a) Darwin, Batavia, Manila (March—April-May 
preceding) combined, (6) November temperature in dis- 
trict No. 1, and (ce) a combination of (a) and (6) as follows: 

Winter temperature district No. 1, 1.297 a. 
Winter temperature district No. 1, 8.7574 b. 
Winter temperature district No. 1, 2.723 a+ 0.513 b. 

After working out the predicted value from the latter 
formula for each year, it was subtracted from the actual 
value, and the resultant values or corrections were graphed 
and compared with quarterly values of pressure at the 
63 foreign stations in the hope of finding some other series 
of data that would take care of the corrections which, 
when combined in a multiple correlation coefficient with 
(a), (6), or (c), would improve the predicted results. How- 
ever, no satisfactory solution was found. 

It is hoped that it will be possible at a later time to 
round out this preliminary survey to include comparisons 
between foreign temperatures and precipitation, and tem- 
peratures and precipitation in the United States. 
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Regrettably, only a very few of the studies herein 
referred to attempt to explain the relations on a definite 
physical basis. These, as well as several others that do 
not have a physical background, seem to warrant further 
investigation, as follows: 

(1) Extent and distribution of arctic ice should receive 
more attention. 

(2) The southern oscillation SON, JJA and MAM in 
relation to winter temperatures in the United States shows 
extreme consistency, although the coefficients are not 
particularly large. If we can check the intermediate 
stages in the sequence of events in regions between the 
oscillation region and the United States, we should develop 
some valuabie results. 

(3) Monsoon rainfall (peninsula) has a number of 
negative correlations with temperatures in United States: 
(a) Following winter and spring in districts 1, 3, 5, 7, 
9, 11, and 12; (6) following summer in districts 2, 3, 4, 5, 
7, and 9; (c) fall of following year in districts 1, 2, and 6; 
and (d) the second winter following in districts 6, 8, and 10. 
These negative relations, particularly in winter, spring, 
and summer, are too consistent and widespread to dismiss 
without further study. If the relation is real, which its 
consistency and extent both seem to indicate, it should 
be possible to check the intermediate stages as suggested 
with respect to the southern oscillation. 

(4) Certain relations uncovered in the present investi- 
gation, eight in number, should also receive careful 
inspection by reason of the extent of the region involved. 
With one exception they concern temperature in the 
United States: 

a. Positive correlations between winter temperatures 
in northern districts of the United States, and the pre- 
ry SON pressure in the East Indies. 

b. Positive correlations between winter temperatures in 
districts 1, 3, 5, and 7, and preceding JJA pressure over 
the region from Kamchatka southward to Australia and 
over the East Indies. 

c. Positive correlations between winter temperatures in 
districts 1, 2,3, 4, 5,6,7, and 8, and preceding MAM pres- 
sure from eastern Africa eastward and northeastward over 
India, the East Indies, and Australia. 

d. Negative correlations between winter temperatures in 
districts 1, 2, 3, and 4 and precedent MAM pressure over 
northeastern Canada and western Greenland and between 
temperatures in districts 5, 6, 7, 8, 9, 10, 11, and 12 and 
preceding MAM pressures over northern Russia and 
northern Siberia. Both of these are, no doubt, linked up 
with ice and snow cover. 

e. Negative correlations between spring temperatures in 
districts 1, 2, 3, 4, 5, 7, 9, and 11, and preceding JJA 
pressures over Alaska and Kamchatka; and positive 
correlations between spring temperatures in districts, 1, 2, 
4, 5, 6, 8, and 10, and preceding JJA pressures over Korea, 
Japan, and Midway. 

f. Negative correlations between spring temperatures in 
districts 1, 2, 3, 4, 5, 9, 10, and 12, and preceding DJF 
pressures over Canada. 

g. Negative correlations between fall temperatures in dis- 
tricts 1, 2, 3, 4, 5, 6, and 7 with preceding DJF pressures 
over northern Alaska. 

h. Positive correlations between winter precipitation in 
districts 1, 2, 6, 8, 10, and 11 with preceding MAM Alaska 
pressures. 

(5) Large-scale weather phenomena can be utilized as 
weather indices. Such large-scale phenomena might 
include rainfall over a large area, like the monsoon rain- 
fall; the Nile flood; strength of the trade winds; maximum 
temperatures over large areas; etc. 




















(6) The strength of the westerlies, using as an index for 
the North Atlantic the pressure difference between the 
Azores and Iceland, and for the North Pacific the pressure 
difference between Honolulu and northern Alaska (more 
particularly in the colder season), can be employed as a 
weather index. The westerlies are an essential part of 
the general atmospheric circulation, at least so far as 
United States weather is concerned. Since it has been 
shown that variation in the strength of the westerlies 
should have a direct bearing on the placement and mag- 
nitude of the cyclonic eddies to the north of them and the 
anticyclonic eddies to the south of them, it seems of prime 
importance that further careful investigation of the possi- 
ee of using them as weather indices should be under- 
taken. 

(7) Trends of temperature and rainfall should form a 
fundamental background for seasonal forecasts. 

(8) In most all suggestions that have been made re- 
garding seasonal forecasting, little attention is given to 
the conditions at the place at the time the forecast is made. 
The latter should have an important bearing on the sub- 
sequent conditions, examples of which have been pointed 
out by Reed and others. It seems desirable to emphasize 
the importance of taking such conditions into considera- 
tion in future studies of a statistical nature. 

(9) Critical regions in which marked changes take 
place in the general circulation from season to season 
should be studied carefully to see if changes in these 
regions cannot be utilized to anticipate the changes in the 
general circulation. For this purpose pilot-balloon obser- 
vations could be employed even if there were not avail- 
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indirect evidence such as mentioned in (5) can be utilized. 

In recent unpublished papers C. O’D, Iselin has pointed 
out some interesting relations in connection with the Gulf 
Stream. He finds that when the Gulf Stream current is 
weak, some of the warmer surface water is found consider- 
ably to the west of its normal position off the southern 
New England coast. When the Gulf Stream is strong, 
the warmer surface water is found at considerable dis- 
tances off the southern New England Coast. He reasons 
that in years when the Gulf Stream current is weak, the 
warmer water off the southern New England coast would 
affect the weather of southern New England. Water 
temperature observations in former years were rather 
infrequent over the ocean between Bermuda and New 
England and it would be impossible to get a long period 
record for critical study. However, the author points 
out that when the Gulf Stream current is strong, the 
mean tide heights at Bermuda are higher than when the 
Gulf Stream current is weak; and, further, that the 
opposite effect is present in tide observations at Charles- 
ton, S.C. It would appear therefore that tide observa- 
tions at Charleston, S. C., should furnish an index of the 
strength of the Gulf Stream. This situation suggests 
that the correlation study between gage readings at 
Charleston, S. C., and weather in New England might be 
a profitable one. 

In conclusion, searching inquiry into the mechanics 
and physical explanations should be made so far as it is 
possible to do so. This should not mean of course that 
statistical and empirical investigations should be dis- 
continued. The latter have often furnished pertinent 


able radiosonde observations. Possibly a good record of suggestions and pointed the way to the ultimate explana- 
accurate cloud observations might suffice. Perhaps tion of the physical processes. 
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Chart 4. Correlations between district No. 1 U. S. winter temperatures and SON foreign Chart 7. Correlations between district No. 1 U. 8. spring temperatures and DJF 
pressures (1 quarter before). foreign pressures (1 quarter before). 
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Chart 5. Correlations between district No. 1 U. S. winter temperatures and JJA foreign Chart 8. Correlations between District No. 1 U. 8. spring temperatures and SON foreign 
pressures (2 quarters before). pressures (2 quarters before). 
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Chart 6, Correlations between district No. 1 U. 8S. jv wad temperatures and MAM Chart 9. Correlations between district No. 1 U."S. Spring temperatures and JJA foreign 
pressures a 
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Chart 10. Correlations between district No. 1 U. 8. summer temperatures and MAM Chart 14. Correlations between district No. 1 U. S. autumn temperatures and MAM 


foreign pressures (1 quarter before). 
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Chart 11. Correlations noes district No. 1 U. S. summer temperatures and DJF 
oreign pressures (2 quarters before). 
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Chart 12. Correlations between district No. 1 U. S. summer temperatures and SON 


foreign pressures (3 quarters before). 
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Chart 13. Correlations between district No. 1 U. S. autumn temperatures and JJA 
foreign pressures (1 quarter before). 
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Chart 15. Correlations aevee district No. 1 U. S. autumn temperatures and DJF 
oreign pressures (3 quarters before). 
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Chart 16. Correlations between district No. 2 U. S. winter temperatures and SON 
foreign pressures (1 quarter before). 
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Chart 17, Correlations between district No. 2 U. 8. winter temperatures and JJA foreign 
pressures (2 quarters before), 
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Chart 18. Correlations between district No. 2 U. 8S. winter temperatures and MAM 
foreign pressures (3 quarters before). 


co 10 1 6 6 





Chart 19. Correlations between district No. 2 U. S. spring temperatures and DJF foreign 
pressures (1 quarter before). 
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Chart 20. Correlations between district No. 2 U. S. spring temperatures and SON foreign 
pressures (2 quarters before). 
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Chart 21. Correlations between district No. 2 U. S. spring temperatures and JJA foreign 
pressures (3 quarters before). 
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Chart 22. Correlations between district No. 2 U. S. summer temperatures and MAM 


foreign pressures (1 quarter before). 
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Chart 23. Correlations between district No. 2 U. 8. summer temperatures and DJF 
foreign pressures (2 quarters before). 
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Chart 24. Correlations between district No. 2 U. 8. summer temperatures and SON 
foreign pressures (3 quarters before). 
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Chart 25, Correlations between district No. 2 U. 8. autumn temperatures and JJA 
foreign pressures (1 quarter before). 
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Chart 27. Correlations between district No. 2 U. 8S. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 28. Correlations between district No. 3 U. 8. winter temperatures and SON forcign 
pressures (1 quarter before). 
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Chart 29. Correlations between district No. 3 U. 8. winter temperatures and JJA foreign 
pressures (2 quarters before) , 
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Chart 26. Correlations se ae district No, 2 U. 8S. autumn temperatures and MAM 
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Chart 30. Correlations between district No. 3 U. S. winter temperatures and MAM 
foreign pressures (3 quarters before). 
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Correlations between District No. 3 U. 8. spring temperatures and DJF 
foreign pressures (1 quarter before). 
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Chart 32. Correlations between District No. 3 v. 8s. spring temperatures and SON 
foreign pressures (2 quarters be 
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Chart 33. Correlations between district No. 3 U. 8. spring temperatures and JJA foreign 
pressures (3 quarters before). 
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Chart 35. Correlations between District No. 3 U. S. summer temperatures and DJF 
foreign pressures (2 quarters before). 





Chart 36. Correlations _ District No. 3 U. S. summer temperatures and SON 
foreign pressures (3 quarters before). 
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Chart 37. Correlations between District No. 3 U. 8. autumn temperatures and JJA 
foreign pressures (1 quarter before). 
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Chart 38. Correlations between District No. 3 U. 8. autumn temperatures and MAM 
foreign pressures (2 quarters before). 
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Chart 39. Correlations between District No. 3 U. 8. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 40. Correlations between District No. 4 U. 8S. winter temperatures and SON 
foreign pressures (1 quarter before). 
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Chart 41, eee between District No. 4 U. winter temperatures and JJA 
Oe ae eeamntaen 
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Chart 42. Correlations —— District No. 4 U. 8. ee temperatures and MAM Chart 46. Correlations between District No. 4 U. 8. summer temperatures and MAM 
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Chart 43. Correlations between District No. 4 U. 
foreign pressures (1 quarter before). 
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Chart 44, Correlations between District No. 4 U. 8. spring temperatures and SON 
foreign pressures (2 quarters before). 
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Chart 45. Correlations between District No. 4 U. S. spring temperatures -_ JJA for- 
eign pressures (3 quarters before). 
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Chart 47, Correlations between District No. 4 U. S. summer temperatures and DJF 
foreign pressures (2 quarters before). 
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Chart 48. Correlations neqwoge District No. 4 U. S. summer temperatures and SON 
oreign pressures (3 quarters before). 
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Chart 49. Correlations between District No. 4 U. 8S. autumn temperatures and JJA 
foreign pressures (1 quarter before). 
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Chart 50. Correlations between District No. 4 U. 8S. autumn temperatures and MAM 
foreign pressures (2 quarters before). 
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Chart 51. Correlations between District No. 4 U. 8. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 52. Correlations between District No. 5 U. S. winter temperatures and SON 
foreign pressures (1 quarter before). 
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Chart-53. Correlations between District No. 5 U. 8S. winter temperatures and JJA 
foreign pressures (2 quarters before). 
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Chart 54. Correlations between District No. 5 U. S. winter temperatures and MAM 
foreign pressures (3 quarters before). 
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Chart 55. Correlations - — District No. 5 U. 8S. spring temperatures and DJF 
joreign pressures (1 quarter before). 
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Chart 56. Correlations between District No. 5 U. Sows temperatures and SON 
foreign pressures (2 quarters 
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Chart 57. Correlations between District No. 5 U. 8. spring temperatures and JJA for- 
eign pressures (3 quarters before). 
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Chart 58. Correlations ae District No. 5 U. 8. summer temperatures and MAM 
oreign pressures (1 quarter before). 
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Chart 59. Correlations between District No. 5 U. 8S. summer temperatures and DJF 
foreign pressures (2 quarters before). 
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Chart 62. Correlations between District No. 5 U. 8S. autumn temperatures and MAM 
foreign pressures (2 quarters before). 
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Chart 63. Correlations between District No. 5 U. S. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 60. Correlations between District No. 5 U. S. summer temperatures and SON 
foreign pressures (3 quarters before). 
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Chart 61. Correlations between District No. 5 U. 8S. autumn temperatures and JJA 
foreign pressures (1 quarter before). 


Chart 64. Correlations between District No. 6 U. S. winter temperatures and SON 
foreign pressures (1 quarter before). 
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Chart 65. Correlations between District No. 6 U. 8. winter temperatures and JJA for- 
eign pressures (2 quarters before). 
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Chart 66. Correlations between District No. 6 U. 8. winter temperatures and MAM Chart 70. Correlations —_ District No. 6 U. 8. summer temperatures and MAM 
foreign pressures (3 quarters before). oreign pressures (1 quarter before). 
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Chart 67. Correlations between District No. 6 U. S. spring temperatures and DJF Chart 71. Correlations between District No. 6 U. 8. summer temperatures and DJF 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 68. Correlations between District No. 6 U. S. spring temperatures and SON Chart 72. Correlations between District No. 6 U. 8. summer temperatures and SON 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 69. Correlations between District No. 6 U. 8S. spring temperatures and JJA foreign | Chart 73. Correlations between District No. 6 U. S. autumn temperatures and JJA 
pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 74. Correlations between District No. 6 U. 8. autumn temperatures and MAM Chart 78. Correlations “~~ District No. 7 U. 8. winter temperatures and MAM 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 75. Correlations between District No. 6 U. S. autumn temperatures and DJF Chart 79. Correlations between District No. 7 U. 8. spring temperatures and DJF foreign 
foreign pressures (3 quarters before). pressures (1 quarter before). 
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Chart 76. Correlations between District No. 7 U. 8S. winter temperatures and SON Chart 80. Correlations between District No. 7 U. 8. spring temperatures and SON 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 77. Correlations between District No. 7 U. S. winter temperatures and JJA foreign | Chart 81. Correlations between District No. 7 U.S. spring temperatures and JJA foreign 
pressures (2 quarters before). pressures (3 quarters before). 
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Chart 82, Correlations between District No. 7 U. 8. summer temperatures and MAM 
foreign pressures (1 quarter before). 
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Chart 83. Correlations between District No. 7 U. 8. summer temperatures and DJF 
foreign pressures (2 quarters before). 
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Chart 86. Correlations between District No. 7 U. 8. autumn temperatures and MAM 
foreign pressures (2 quarters before). 
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Chart 87. Correlations between District No. 7 U. 8. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 84. Correlations between District No. 7 U. 8. summer temperatures and SON 
foreign pressures (3 quarters before). 


Chart 88. Correlations between District No.8 U. 8. winter temperatures and SON 
foreign pressures (1 quarter before). 
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Chart 85. Correlations between District No. 7 U. S. autumn temperatures and JJA 
foreign pressures (1 quarter before). 
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Chart 89. Correlations between District No. 8 U. 8. winter temperatures and JJA foreign 
pressures (2 quarters before). 
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Chart 90. Correlations between District No. 8 U. 8. winter temperatures and MAM Chart 94. Correlations between District No.8 U. 8. summer temperatures and MAM 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 91. Correlations between District No.8 U. S. spring temperaturesand DJF foreign | Chart 95. Correlations between District No. 8 U. S. summer temperatures and DJF 
pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 92. Correlations between District No. 8 U. 8. spring temperatures and SON Chart 96. Correlations between District No. 8 U. S. summer temperatures and SON 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 93, Correlations between District No. 8 U. 8. spring temperatures and JJA foreign | Chart 97. Correlations between District No. 8 U. S. autumn temperatures and JJA 
pressures (3 quarters before), foreign pressures (1 quarter before). 
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Chart 98. Correlations a District No. 8 U. S. autumn temperatures and MAM 
foreign pressures (2 quarters before). 
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Chart 99. Correlations between District No. 8 U. 8. autumn temperatures and DJF 
foreign pressures (3 quarters before). 
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Chart 100. Correlations ro District No. 9 U. 8. winter temperatures and SON 
reign pressures (1 quarter before). 
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Chart 101. Correlations between District No. 9 U. 8. winter temperatures and JJA 
foreign pressures (2 quarters before). 
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Chart 102. Correlations between District No. 9 U. 8. winter temperatures and MAM 
foreign pressures (3 quarters before). 
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Chart 103. Correlations between District No. 9 U. 5 aprins temperatures and DJF 
foreign pressures (1 quarter before 
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Chart 104. Correlations between District No. 9 U. 8. spring temperatures and SON 
foreign pressures (2 quarters before). 
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Chart 105. Correlations between District No. 9 U. S. spring temperatures and JJA 
foreign pressures (3 quarters before). 
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Chart 106. Correlations between District No. 9 U. S. summer temperatures and MAM Chart 110. Correlations between District No. 9 U. S. autumn temperatures and MAM 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 111. Correlations between District No. 9 U. S. autumn temperatures and DJF 


Chart 107. Correlations between District No. 9 U. S. summer temperatures and DJF . 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 108. Correlations between District No. 9 U. S, summer temperatures and SON = Chart 112, Correlations between District No, 10 U. 8. winter temperatures and SON 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 109. Correlations heteess District No. 9 U. 8. autumn temperatures and JJA Chart 113. Correlations between District No. 10 U. S. winter temperatures and JJA 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 114. Correlations between District No. 10 U. S. winter temperatures and MAM Chart 118. Correlations between District No. 10 U. S. summer temperatures and MAM 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 115. Correlations between District No. 10 U. 8. spring temperatures and DJF Chart 119. Correlations between District No. 10 U. S. summer temperatures and DJF 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 116. Correlations between District No. 10 U. 8. bere temperatures and SON Chart 120. Correlations between District No. 10 U. S. summer temperatures and SON 
foreign pressures (2 quarters bef foreign pressures (3 quarters before). 
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Chart 117. Correlations between District No. 10 U. S. spring temperatures and JJA Chart 121, Correlations between District No. 10 U. 8. autumn temperatures and JJA 
foreign pressures (3 quarters before) , foreign pressures (1 quarter before) . 
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Chart 122. Correlations between District No. 10 U. S. autumn temperaturesand MAM Chart 126. Correlations between District No. 11 U. 8. winter temperatures and MAM 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 123, Correlations between District No. 10 U. 8S. autumn temperatures and DJF Chart 127. Correlations between District No. 11 U. S. spring temperatures and DJF ‘ 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 124. Correlations between District No. 11 U. S. winter temperatures and SON Chart 128. Correlations between District No. 11 U. 8. spring temperatures and SON C 
foreign pressures (1 quarter before). foreign pressures (2 quarters before. 
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Chart 126, Correlations between District No. 11 U. S. winterjtemperatures and JJA Chart 129. Correlations betoeen District No. 11 U. S. spring tem tures and JJA Cc 
foreign pressures (2 quarters before). foreign/pressures (3 quarters before), mi 
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Chart 130. Correlations between District No. 11 U. 8. summer temperaturesand MAM Chart 134. Correlations between District No. 11 U. 8. autumn temperatures and MAM 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 131. Correlations between District No. 11 U. 8. summer temperatures and DJF Chart 135. Correlations between District No. 11 U. 8. autumn temperatures and DJF 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 132. Correlations between District No. 11 U. 8. summer tem turesand SON Chart 136. Correlations between District No. 12 U. S. winter temperatures and SON 
foreign pressures (3 quarters before). _ foreign pressures (1 quarter before). 
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Chart 133. Correlations between District No. 11 U. S. utumn temperatures and JJA Chart 137. Correlations between District No. 12 U.S. winter temperatures and JJ A foreign 
foreign pressures (1 quarter before), pressures (2 quarters before). 








100. 6120 =6140 160 40 


Chart 138. Correlations between District No. 12 '7. 8. winter temperatures and MAM 
foreign pressures (3 quarters before). 
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Chart 139. Correlations between District No. 12 U. 8. spring temperatures and DJF 
foreign pressures (1 quarter before). 
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Chart 140. Correlations between District No. 12 U. 8. spring temperatures and SON 
foreign pressures (2 quarters before). 
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Chart 141. Correlations between District No. 12 U. S. spring temperature and JJA 
foreign pressures (3 quarters before), 
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Chart 142. Correlations a District No. 12 U. 8. summer temperatures and MAM 
oreign pressures (1 quarter before). 
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Chart 143. Correlations between District No. 12 U. 8S. summer temperatures and DJF 
foreign pressures (2 quarters before). 
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Chart 144. Correlations trem District No. 12 U. S. summer temperatures and SON 
oreign pressures (3 quarters before). 
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Chart 145, Correlations between District No. 12 U. 8S. autumn temperatures and JJA 
foreign pressures (1 quarter before), 
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“hart 146. Correlations between District No. 12 U. 8. autumn temperatures and MAM Chart 150. Correlations between District No. 1 U. 8. winter precipitation and MAM 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 147. Correlations between District No. 12 U. S. autumn temperatures and DJF Chart 151. Correlations between District No. 1 U. 8. spring precipitation and DJF 
). foreign pressures (1 quarter before). 


foreign pressures (3 quarters before 








+20 
j+—1—1- 
j | 
| 
os Rae = 
100 140 120 140 — _— fame dba ral 
Chart 148. Correlations between District No. 1 U. S. winter precipitation and SON — Ghart 152. Correlations between District No. 1 U. 8. spring precipitation and SON 
foreign pressures (1 quarter before). foreign pressures (2 quarters before 
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Chart 149, Correlations between District No. 1 U. 8. winter precipitation and JJA © Chart 153, Correlations between District No. 1 U. S. spring precipitation and JJA 
foreign pressures (2 quarters before). foreign pressures (3 quarters Detone). 
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Chart 154. Correlations between District No. 1 U. 8. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 155. Correlations beeen District No. 1 U. 8. summer precipitation and DJF 
oreign pressures (2 quarters before). 
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Chart 156. Correlations between District No. 1 U. S. summer precipitation and SON 
foreign pressures (3 quarters before). 
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Chart 157. Correlations between District No. 1 U. 8. autumn precipitation and JJA 
foreign pressures (1 quarter before). 
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Chart 158. Correlations between District No. 1 U. 8S. autumn precipitation and MAM 
foreign pressures (2 quarters before). 
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Chart 159. Correlations between District No. 1 U. S. autumn precipitation and DJF 
foreign pressures (3 quarters before). 
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Chart 160. Correlations between District No. 2 U. S. winter precipitation and SON 
foreign pressures (1 quarter before) 
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Chart 161, Correlations between District No. 2 U. 8S. winter precipitation and JJA 
foreign pressures (2 quarters before), 
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Chart 162. Correlations between District No. 2 U. 8. es precipitation and MAM Chart 166. Correlations oes District No. 2 U. 8. summer precipitation and MAM 
foreign pressures (3 quarters before foreign pressures (1 quarter before). 
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Chart 163. Correlations oe District No. 2 U. 8. ne precipitation and DJF Chart 167. Correlations between District No. 2 U.S. summer precipitation and DJF 
oreign pressures (1 quarter before foreign pressures (2 quarters before). 
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Chart 164. Correlations between District No. 2 U. Sse precipitation and SON Chart 168. Correlations between District No. 2 U. S. summer precipitation and SON 
foreign pressures (2 quarters before foreign pressures (3 quarters before). 
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Chart 165. Correlations between District No. 2 U. 8. spring precipitation and JJA Chart 169, Correlations between District No. 2 U. 8. autumn precipitation and JJA 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 








Chart 170. Correlations between District No. 2 U. 8. autumn precipitation and MAM 


foreign pressures (2 quarters before). 
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Chart 171. Correlations between District No. 2 U. 8. oa precipitation and DJF 


foreign pressures (3 quarters 


100 1200 140 #160 180 160 140 120) 10 & bl 4 20 0 20 0 # so 10 20 


Chart 172. Correlations between District No. 3 U. 8. winter precipitation and SON 


foreign pressures (1 quarter before). 
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Chart 173, Correlations between District No.3 U. 8. = precipitation and JJA foreign 


pressures (2 quarters 
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Chart 174. Correlations between District No. 3. U. S. winter precipitation and MAM 
foreign pressures (3 quarters before). 
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Chart 175. Correlations between District No. 3 U. 8. spring precipitation and DJF for- 
eign pressures (1 quarter before). 
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Chart 176. Correlations between District No. 3 U. S. spring precipitation and SON for- 
eign pressures (2 quarters before). 





20 ot 





100 12 140 160 18 40 6120) 6100 6B 60 40 20 0 20 40 68 140 


Chart 177. Correlations between District No. 3 U. S. spring precipitation and JJA for- 
eign pressures (3 quarters before). 
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Chart 178. Correlations between District No. 3 U. 8S. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 179. Correlations between District No. 3 U. S. summer precipitation and DJF 
foreign pressures (2 quarters before). 
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Chart 180. Correlations between District No. 3 U. S. summer precipitation and SON 
foreign pressures (3 quarters before). 
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Chart 181. Correlations tt District No. 3 U. 8S, autumn precipitation and JJA 


pressures (1 quarter before). 
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Chart 182. Correlations between District No. 3 U. S. — precipitation and MAM 
foreign pressures (2 quarters before 
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Chart 183. Correlations between District No. 3 U. 8S. ae precipitation and DJF 
foreign pressures (3 quarters before 
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Chart 184, Correlations between District No. 4 U. 8. winter precipitation and SON 
foreign pressures (1 quarter before). 
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Chart 185. Correlations between District No. 4 U. 8. winter precipitation and JJA for- 
eign pressures (2 quarters before). 
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Chart 186. Correlations between District No. 4 U. 8. winter precipitation and MAM 


foreign pressures (3 quarters before). 


100 610 «6140 «6160 «6180 «(160 «61400 (1 lO 60 40 20 0 20 0 8&0 





Chart 187. Correlations between District No. 4 U. 8. s ine precipitation and DJF for- 


eign pressures (1 quarter 
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Chart 188. Correlations between District No. 4 U. S. spring precipitation and SON for- 


eign pressures (2 quarters before). 
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Chart 189. Correlations between District No. 4 U. 8. spring precipitation and JJA for- 


eign pressures (3 quarters before). 
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Chart 190. Correlations between District No. 4 U. 8. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 191. Correlations between District No. 4 U. S. summer precipitation and DJF for- c 
eign pressures (2 quarters before). 
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Chart 192. Correlations between District No. 4 U. S. summer precipitation and SON Cl 
foreign pressures (3 quarters before). 
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Chart 193. Correlations between District No. 4 U. 8. autumn precipitation and JJA 
foreign pressures (1 quarter Sofore). 
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Chart 194. Correlations between District No. 4 U. 8. autumn precipitation and MAM 
foreign pressures (2 quarters before). 
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Chart 195. Correlations between District No. 4 U. S. autumn precipitation and DJF 
foreign pressures (3 quarters before). 
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Chart 198. Correlations between District No. 5 U. S. winter precipitation and MAM 
foreign pressures (3 quarters before). 
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Chart 199. Correlations between District No. 5 U. 8. s tw, precipitation and DJF for- 
eign pressures (1 quarter 
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Chart 196. Correlations “— District No. 5 U. S. winter precipitation and SON for- Chart 200. Correlations — District No. 5 U. 8. nie § precipitation and SON for- 
pressures 


(1 quarter before). 
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Chart 197. Correlations between District No. 5 U. S. winter precipitation and JJA for- 
eign pressures (2 quarters before). 





pressures (2 quarters bef 


20 


a #© @& oo ww 


wo 180 «(140 180 =6160 eo # BD ° 4 6160 


Chart 201. Correlations between District No. 5 U. 8. spring precipitation and JJA for- 
eign pressures (3 q 


uarters before 
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Chart 202. Correlations between District No. 5 U. S. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 203. Correlations between District No. 5 U. S. summer precipitation and DJF 
foreign pressures (2 quarters before). 
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Chart 204. Correlations between District No. 5 U. S. summer precipitation and SON 
foreign pressures (3 quarters before). 


100 10 #140 160 ~=180 ) 140 10 1 8 © © DW 0 2 4 @& 





Chart 205. Correlations between District No. 5 U. 8. autumn precipitation and JJA 
foreign pressures (1 quarter before). 
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Chart 206. Correlations between District No. 5 U. S. autumn precipitation and MAM 
foreign pressures (2 quarters before), 
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Chart 207. Correlations between District No. 5 U. 8. autumn precipitation and DJF 
foreign pressures (3 quarters before). 
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Chart 208. Correlations between District No. 6 U. S. winter precipitation and SON 
foreign pressures (1 quarter before). 
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Chart 209. Correlations between District No. 6 U. S. winter precipitation and JJA 
foreign pressures (2 quarters before). 
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Chart 210. Correlations between District No. 6 U. 8. winter precipitation and MAM 
foreign pressures (3 quarters before). 





oO 10 4 16 18 160 140 10 100 & co 40 20 20 “0 


Chart 211. Correlations an District No. 6 U. 8. spring precipitation and DJF 
foreign pressures (1 quarter before). 
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Chart 212. 


Correlations rue District No. 6 U. 8. spring precipitation and SON 
foreign pressures (2 quarters before). 
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Chart 213. Correlations between District No. 6 U. 8. coring precipitation and JJA 
foreign pressures (3 quarters before. 
324540—41——7 


100 140 6160 618 140 6120 80 o © 2D 0 © & 10 





Chart 214. Correlations between District No. 6 U. 8S. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 215. Correlations between District No. 6 U. 8. summer precipitation and DJF 
foreign pressures (2 quarters before). 
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Chart 216. Correlations between District No. 6 U. 8. summer precipitation and SON 
foreign pressures (3 quarters before). 
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Chart 217. Correlations between District No. 6 U. 8. autumn precipitation and JJA 
foreign pressures (1 quarter before). 
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Chart 218. Correlations between District No. 6 U. 8. —_ precipitation and MAM ~~ Chart 222. Correlations ~~ District No. 7 U. 8. winter precipitation and MAM 
foreign pressures (2 quarters before foreign pressures (3 quarters before). 
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Chart 219. Correlations between District No. 6 U. 8. autumn precipitation and DJF Chart 223. Correlations between District No. 7 U. S. spring precipitation and DJF 
foreign pressures (3 quarters before). pressures joreign (1 quarter before). 
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Chart 220. Correlations between District No. 7 U. S. winter precipitation and SON — Chart 224. Correlations between District No. 7 U. 8. spring precipitation and SON 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 221. Correlations between District No. 7 U. S. winter precipitation and JJA Chart 225. Correlations between District No. 7 U. 8S. spring precipitation and JJA ( 
foreign pressures (2 quarters before). foreign pressures (3 quarters before ). 
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Chart 226. Correlations between District No. 7 U. 8S. summer precipitation and MAM Chart 230. Correlations between District No. 7 U. 8. autumn precipitation and MAM 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 227. Correlations between District No. 7 U. 8. summer precipitation and DJF Chart 231. Correlations between District No. 7 U. 8. autumn precipitation and DJF 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 228. Correlations between District No. 7 U. 8. summer precipitation and SON Chart 232. Correlations between District No. 8 U. 8. winter precipitation and SON 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 229. Correlations between District No. 7 U. S. autumn precipitation and JJA Chart 233. Correlations between District No. 8 U. 8. winter precipitation and JJA 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 234. Correlations between District No. 8 U. 8. er precipitation and MAM 
foreign pressures (3 quarters before 
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Chart 235. Correlations between District No. 8 U. S. spring precipitation and DJF 
foreign pressures (1 quarter before). 
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Chart 236. Correlations between District No. 8 U. S. spring precipitation and SON 
foreign pressures (2 quarters before). 
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Chart 237. Correlations between District No. 8 U. S. spring precipitation and JJA 
foreign pressures (3 quarters before). 
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Chart 238. Correlations between District No. 8 U. 8. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 239. Correlations between District No. 8 U. 8S. summer precipitation and DJF 
foreign pressures (2 quarters before). 
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Chart 240. Correlations between District No. 8 U. S. summer precipitation and SON 
foreign pressures (3 quarters before). 
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Chart 241. Correlations between District No. 8 U. S. autumn precipitation and JJA 
foreign pressures (1 quarter before). 
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Chart 242. Correlations oe District No. 8 U. S. ——y precipitation and MAM 
foreign pressures (2 quarters before 
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Chart 243, Correlations betupen District No. 8 U. 8. autumn precipitation and DJF 
oreign pressures (3 quarters before). 
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Chart 244. Correlations between District No. 9 U. 8S. winter precipitation and SON 
foreign pressures (1 quarter before). 
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Chart 245. Correlations between District No.9 U. S. winter precipitation and JJA 
foreign pressures (2 quarters before). 
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Chart 246. Correlations between District No. 9 U. 8. winter precipitation and MAM 
foreign pressures (3 quarters before). 
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Chart 247. Correlations between District No. 9 U. 8. spring precipitation and DJF 
foreign pressures (1 quarter before). 
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Chart 248. Correlations between District No. 9 U. 8. spring precipitation and SON 
foreign pressures (2 quarters before 








Chart 249. Correlations between District No. 9 U. 8. spring precipitation and JJA 
foreign pressures (3 quarters before 
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Chart 250. Correlations between District No. 9 U. S. summer precipitation and MAM 


foreign pressures (1 quarter before). 
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Chart 251. Correlations between District No. 9 U. 8. - precipitation and DJF 


foreign pressures (2 quarters bef 
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Chart 252. Correlations post oy District No. 9 U. 8. i precipitation and SON 


foreign pressures (3 quarters 
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Chart 253. Correlations “ores District No. 9 U. 8. ~~ precipitation and JJA 


oreign pressures (1 quarter before). 








180 1 810 3 8h h6UmmlUOUUCUWD Q 2. 64 


Chart 254. Correlations between District No. 9 U. S. autumn precipitation and MAM 
foreign pressures (2 quarters before). 
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Chart 255. Correlations between District No. 9 U. 8. autumn precipitation and DJF ( 
foreign pressures (3 quarters before). 
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Chart 256. Correlations butwien District No. 10 U. 8. winter precipitation and SON 
oreign pressures (1 quarter before). 
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Chart 257. Correlations between District No. 10 U. 8. winter precipitation and JJA C 
foreign pressures (2 quarters before). 
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Chart 258. Correlations between District No. 10 U. 8. winter precipitation and MAM 
foreign pressures (3 quarters before). 
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Chart 259. Correlations between District No. 10 U. 
foreign pressures (1 quarter before 
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Chart 262. Correlations between District No. 10 U. 8. summer precipitation and MAM 
foreign pressures (1 quarter before). 
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Chart 263. Correlations between District No. 10 U. 8. summer precipitation and DJF 
foreign pressures (2 quarters before). 
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Chart 260. Correlations i — District No. 10 U. 8. spring precipitation and SON Chart 264. Correlations between District No. 10 U. S. summer precipitation and SON 
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Chart 261. Correlations — District No. 10 U. 8. 5. seins precipitation and JJA 
foreign pressures (3 quarters before 


Chart 265. Correlations between District No. 10 U. 


pressures (3 quarters before). 
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8. autumn precipitation and JJA 
foreign pressures (1 quarter before). 
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Chart 266. Correlations between District No. 10 U. 8. ~—¥ m precipitation and MAM _— Chart 270. Correlations between District No. 11 U. 8. any precipitation and MAM 
foreign pressures (2 quarters before foreign pressures (3 quarters before 
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Chart 67. Correlations between District No. 10 U. S. autumn precipitation and DJF Chart 271. Correlations between District No. 11 U. S. spring precipitation and DJF 
foreign pressures (3 quarters before). foreign pressures (1 quarter before ). 
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Chart 268. Correlations between District No. 11 U. 8. winter precipitation and SON Chart 272. Correlations between District No. 11 U. 8. spring precipitation and SON 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 269. Correlations a District No. 11 U. 8. winter precipitation and JJA Chart 273. Correlations between District No. 11 U. 8S. spring precipitation and JJA 
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pressures (2 quarters before), foreign pressures (3 quarters before). 
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Chart 274. Correlations between District No. 11 U. 8. summer precipitationand MAM _— Chart 278. Correlations between District No. 11 U. 8. autumn puecipililien aaa MAM 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 275. Correlations were District No. 11 U. 8. summer precipitation and DJF Chart 279. Correlations Watling District No. 11 U. 8. autumn ipdidigttattent int DJF 
loreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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Chart 276. Correlations between District No. 11 U. &. summer precipitation and SON — Chart 280. Correlations between District No. 12 U. 8: winter precipitation and SON 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 














—1—1__ 1 a 


) & 100 140 i 100 7] 2 ") = © ® : “ 
Chart 277. Correlations between District No. 11 U. 8. autumn precipitation and JJA Chart 281: Correlations between District No. 12 U. 8. winter precipitation and JIA 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 282. Correlations between District No. 12 U. 8. winter precipitation and MAM = Chart 286. Correlations between District No. 12 U. 8. summer precipitation and MAM 
foreign pressures (3 quarters before). foreign pressures (1 quarter before). 
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Chart 283. Correlations between District No. 12 U. 8. spring precipitation and DJF § Chart 287. Correlations between District No. 12 U. S. summer precipitation and DJF 
foreign pressures (1 quarter before). foreign pressures (2 quarters before). 
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Chart 284. Correlations between District No. 12 U. 8. spring precipitation and SON #§ Chart 288. Correlations between District No. 12 U. 8. summer precipitation and SON - 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). : 








Chart 285. Correlations between District No. 12 U. 8. precipitation and JJA Chart 289. Correlations between District No. 49 U. 6. sates prest tation and J'A 
foreign pressures (3 quarters Tae foreign pressures (1 quarter before). “ 
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Chart 290 ‘Correlations between District No. 12, U. 8. autumn precipitationand MAM Chart 291. Correlations between District No. 12 U. 8. autumn precipitation and DJF 
foreign pressures (2 quarters before). foreign pressures (3 quarters before). 
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